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FREE RINGS FREE 
from high operating 


Rings stay free in their grooves when you lubricate Diesel, gas or 
dual-fuel engines with Texaco Ursa Oil. This means you get proper 
piston seal . . . better compression and combustion. Operating costs 
come down because engines use less fuel... run extra thousands of 
hours between scheduled overhauls. 

Texaco Ursa Oil resists oxidation, keeps harmful deposits from 
building up, keeps out sludge and varnish. Engines stay clean, wear is 
reduced to the minimum. Count on Texaco Ursa Oil for longer parts 
life ... lower maintenance costs. 

There is a complete line of Texaco Ursa Oils. Leading engine builders 


O.K. them and they’re favorites with operators coast to coast. In fact — 


For over 15 years, more stationary Diesel h.p. in the U.S. 


has been lubricated with Texaco than with any other biand. 


Let a Texaco Lubrication Engineer help you get top performance from 
your engines — and reduce your costs. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 
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Lett. opposite: Craneway view of 6 of the 9 Cooper-Bessemer LSV-16's 
driving General Electric A.C. generators for over-all plant service. Both 
these and the O.C. potline units. 42 Cooper-Bessemers in all. are 
completely protected from any type of operating damage by automatic 
shutdown devices with suitable anticipatory alarms 


iliac is right! There’s no other 


electric generating facility in the United States 
that can match the low cost power of the Reynolds 
Metals Company's huge new aluminum reduction 


plant at San Patricio near Corpus Christi, Texas. 


Shown here are some of the 42 big Cooper-Bessemer 
LSV gas engines that help make this remarkable 
economy possible. These are 3,700 hp, spark-ignited, 
4-cycle, 16 cylinder supercharged engines —Cooper- 
Bessemers with a thermal efficiency that consumes 
only 10 cubic feet of gas per kilowatt hour. To give 


New York Washington, D. C Bradford, Pa 


Dallas, Greggton, Pampa and Odessa, Texas Seattle Tulsa 


Son Francisco 





Above: Line-up of 16 of the 33 Cooper-Bessemer LSV-16. 3.700 hp gas 
engines, driving General Electric O.C. generators. for powering pot line 
No. | in Reynolds’ new Corpus Christi aluminum reduction plant 


you a rough idea, these Cooper-Bessemers at Rey- 
nolds Metals save enough daily to serve a city of 


25.000 population. 


Add to this efficiency the fact that these Cooper- 
Bessemers are quiet, smooth-running engines, de- 
signed for continuous operation. You'll find that it 
means, as usual, exceptional economy and satisfac- 


tion plus. 


“The 


Cooper -Bessemer 
Corporation 


Houston 


Shreveport 


St. louis los Angeles Chicago Coracas, Venezuela Cooper-Bessemer of MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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SHARPLES 
CENTRIFUGAL 
PURIFIERS 


keep air filter oil clean for 43 DIESELS 


at Reynolds San Patricio Plant 


Over 50,000 gallons of viscosene are required to purify the air used in the 43 
diesel engines now installed at the new Reynolds Metals plant at Corpus Christi. 


This highly viscous oil gathers in the abrasive dust, diri, and moisture from the 
atmosphere so that only clean, dry air goes to the engines. 


To keep this oil continuously free of contamination, three Sharples centrifugal 
purifiers with heaters are installed in the line. (Two of these units are pictured here.) 


As the contaminants are collected by the oil, they are removed by the Sharples 
purifiers while the oil is being returned to the clean oil storage ‘ank. 


Sharples Oil Purifiers, which are complete self-contained units, are doing a 
broad job in the diesel engine field—purification of air filter oils, lubricating 
oils, ordinary fuels, and even residual oils, and pipe line crude for use as diesel fuel. 


SHARPLES 


THE SHARPLES CORPORATION « 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW YORK © PITTSBURGH + CLEVELAND © DETROIT *® CHICAGO ® NEW ORLEANS © SEATTLE ® LOS ANGELES © SAN FRANCISCO © HOUSTON 


{i you operate diesels on land or afloat, 
get in touch with Sharples. 
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Link-Belt Silent Chain Drive operates the exciter on this 840 kw Fairbanks 
Morse generator in Kansas. Two other drives operate at 375 kw and 781 kw. 


LINK-BELT Silent Chain Drives 
transmit full exciter rpm 


Positive tooth-to-tooth action provides exact ratios 
for drives which give long, efficient service on 
diesel auxiliary drives 


iva BELT Silverstreak Silent Chain does not rely on tension for 
its pulling power. The chain meshes with the sprocket teeth 
—yives you a positive drive—no slippage. 

That's one big reason why so many diesel-generators have 
Link-Bele Silent Chain exciter drives. Another is its compact, 
all-metal construction. The long life of Silverstreak Silent Chain 
is a matter of record. Twenty-five years’ service—with no main- 
tenance other than routine lubrication—is regularly achieved. 

If you're installing exciter or any other diesel auxiliary drives 
—check up on Link-Belt Silent Chain. There's an experienced 
power transmission engineer in the Link-Belt office near you. 
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SILVERSTREAK SILENT CHAIN DRIVES 


Drive transmits full rpm to a 1600 kw Elliot generator 


LINK-BELT COMPANY—Plants: Chicago, Indianapolis, Philadelphia, Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle 


Toronto, Springs 
(South Africa), Sydney (Australia). Sales Offices in Principal Cities 
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& Reynolds Metals Company’s great new aluminum reduction plant near 
Corpus Christi, Texas, uses 42 giant Cooper-Bessemer engines, each generating 
2500 kw., to produce aluminum. 

A power failure which would permit cooling of the reduction pots and solidi- 
fication of the melt would be costly in the extreme. To guard against such 
trouble resulting from lubrication failure, Reynolds depends on Phillips 66 
Motor Oils, and Phillips 66 Complete Lubrication Engineering Service. 

Dependable industrial lubrication is a Phillips specialty. A Phillips engineer 
will be glad to consult with you. Write to Sales Department, Phillips Petro- 
leum Company, Bartlesville, Oklahoma. 
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Here at Benton, Arkansas, is the leader of the 
Fairbanks-Morse dual fuel team that cuts this 
municipality’s fuel bill in half... saving $36,000 
annually. 

Installed as a dual fuel unit, this 2000 hp. Model 
33 started plant conversion to full gas operation. 
Two other Fairbanks-Morse diesels were equipped 
with dual fuel accessories, and now the 4200 hp. 











FAIRBANKS-MORSE 
DUAL FUEL TEAM 
Cuts Fuel Bill in Half 


team carries the entire load . . . at the low cost of 
only 3.36 mills per kw-h. All three engines can 
operate on gas or switch instantly to full diesels 
without dropping the load. 

On standby duty are three more Fsirbanks- 
Morse diesels, completing the team that assures 
this community low-cost, dependable power. Fair- 
banks, Morse & Co., Chicago 5, Illinois. 


Put Your Power Costs in Order with Fairbanks-Morse Dual Fuel Economies. 


® FAIRBANKS-MORSE. 


a name worth remembering 





DIESEL AND DUAL FUEL ENGINES + DIESEL LOCOMOTIVES + ELECTRICAL MACHINERY + PUMPS + SCALES + RAIL CARS + HOME WATER SERVICE EQUIPMENT + FARM MACHINERY + MAGNETOS 


WOODWARD 


TYPE UG32 GOVERNORS 


The background illustration is of the Reynolds 
Metals Company San Patricio Plant. Wood- 
ward UG 32 Governors shown at the right con- 


trol speed of the 42 Cooper-Bessemer engines. 











WOODWARD GOVERNOR COMPANY 


ROCKFORD, ILLINOIS, U.S.A. 


World's Oldest And Largest Exclusive Manufacturer of 
Hydraulic Governors For Prime Movers. 





Cyclan 1s toucu, 
WITH PLENTY OF 
TENSION, BUT NOT BRITTLE 


©) Cyclan was twice 
(MM THE BREAKAGE RE- 
SISTANCE OF ORDINARY IRON 


Cyclan RETAINS 
ORIGINAL TENSION 
UP TO 700° F. 
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™™ §Cyclan witHsTaNnps 
®D consiDERABLE DISTOR- 
TION WITHOUT LOSING SHAPE 


am 


apt 


§, Cyclan resists 


WEAR FAR BETTER 
THAN STANDARD RING IRON 


fa 

/@ Cyclan withstanps 
IMPACT, HAMMERING, 
AND FLEXING 


AVAILABLE FOR RINGS UP TO 9” DIAMETER. 


Write for complete information 


Sealed Fower 


SEALED POWER PISTON RINGS - PISTONS 
ee ee CYLINDER SLEEVES 
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Heat Transfer Products for Indus- 
trial and Automotive Applications. 


- 


i Cooling, Heating, Air Conditioning 
<f Products for Industry and Home, 


s ommaint > 
YOUNG RADIATOR COMPANY 
Dept. 412-G ¢ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 
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YOUNG..,,,.. VERTICAL 


YOUNG | HORIZONTAL CORE 


UNITS DISSIPATE HEAT FROM JACKET 
WATER AND LUBE OIL FOR 42 COOPER- 


BESSEMER 3700 HP ENGINES 


Each Young “HC” Unit (left and right) has two 72” x 180", 
horizontal, single pass water coils and one oil cooling core. They 
are of similar construction to the “VAD” Units, above, and have 
thermostatically controlled shutters for top efficiency operation. 
Each Young “HC” Unit has electric space heaters located in the 
plenum chamber to prevent freezing when units are not in oper- 
ation. The sturdy framework of this equipment is designed to 
withstand Gulf winds of untold velocity. 


BUILDING YONTILATING 
on Fa te Q 
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AIR DISCHARGE UNITS COOL 
ENGINE JACKET WATER AND 
LUBE OIL FOR FORTY-ONE 
3000 HP GAS ENGINES 


Each of these Young Units (left) consists of four, 
48” x 150”, vertically mounted, single pass water 
coils and two oil coils. The cores are of aluminum 
with tubes ferruled and rolled into thick header 
plates, secured to fabricated steel tanks. The oil 
cores have turbulating-type agitators which are 
removable to facilitate cleaning. The entire struc- 
ture is rigidly mounted on concrete foundations 
. . « the welded steel tripod and fan assembly 
being mounted independently on a heavy base to 
isolate the cores from the fan drive. The fan 
structure was preassembled and aligned at the 
factory to speed construction and assure proper 
installation . . . typical of the careful attention 
to details, which has been a hallmark of Young 
Quality Service. 
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FAN TRIPOD ASSEMBLY 


Diagram (left) shows schematic drawing of the cooling system 
for the 42 Cooper-Bessemer 3700 HP engines. Young HC" Units 
cool the Engine Jacket Water and Lube Oil for these engines. 
“Exploded view" of typical Young "HC" Units is shown in the 


drawing above 





HOW THE DELAVAL “PURI-FILTER”’ 
KEEPS YOUR OIL VISIBLY CLEAN 


The De Laval ‘‘Puri-Filter’’ is the best means 
ever invented for keeping Diesel lube oil clean. 
It is a complete unit that combines centrifugal 
purification with micronic filtration. 

The bulk of the solid impurities (and all water) 
is removed by centrifugal force, acting in the 
bowl of the De Laval Oil Purifier. When the oil 
is piped from the centrifuge to the filter cartridges 
it is dry and free of all harmful solids but it is 
still black from minute carbon particles. 


The oil then passes through Fram Filcron 
Filter cartridges, and these take out the 
carbon and polish the oil. The oil emerges 
clean... practically transparent. 

Filter cartridges last far longer when pre- 
ceded by the centrifuge, hence the total cost of 
operating the De Laval ‘“‘Puri-Filter”’ is low. 


" 86 itm s, 


a _ 
—— 


Note these “Features 
Removes dirt and water by centrifugal force e Filters out harmful carbon 
Does not remove valuable additives e Cleans oil at moderate temperature 
Speeds up inspection—crankcase is cleaner e Minimizes ring sticking 
Increases bearing life e Saves labor—long runs without bowl cleaning 


Increases oil life e No dirt...carbon...or water 


THE DELAVAL SEPARATOR COMPANY DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
Poughkeepsie, New York «427 Randolph St., Chicago 6 THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


@ DE LAVAL ‘22 
power production 
LUBRICATING OIL PURIFIERS 
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Hae you wtecived yae 1952 edition 7 


FOR YEARS, men in construction and allied fields have found this lubrication book 


tremendously helpful. It not only discusses the basic fundamentals of lubrication, but 


it gets right down to specific lubricating techniques for all your equipment. 


Proper use of the practices qutlined in this 
book, plus the full line of Cities Service 
Quality Lubricants can: 


e Lengthen the life of your 
equipment. 

e Increase productivity. 

e Speed up operation. 

e Save on operating costs. 


If you're the boss and owner, it protects 
your investment, increases profits and sim- 
plifies your operations. If you’re working 
for the boss, proper use of this book will 
help you on the job. Write now for your 
1952 edition of EARTH MOVING AND CON- 
STRUCTION MACHINERY LUBRICATION, 
CITIES SERVICE OIL COMPANY, Dept. G12, 
Sixty Wall Tower, New York City 5. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 
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supplied by 194 NORDBERG 
GAS BURNING RADIAL ENGINES 


makes ALCOA’S Point Comfort Reduction Works the 
WORLD'S LARGEST Internal Combustion Engine Power Plant 








he A seventy per cent increase in alumi- This power, added to that generated by the 
num smelting capacity at Aluminum original 120 Nordberg spark-fired gas burning 
Company of America’s Point Comfort (Texas) Radial Engines placed in operation in January, 
Works has been made possible through the 1950, gives the Alcoa plant a total of nearly 
installation of seventy-four additional Nord- 350,000 horsepower—by far the world’s largest 


berg spark-fired gas burning Radial Engines. internal combustion engine station. 


Here, then, is another excellent example of the way in which Nordberg Diesel 
Engines, in sizes from 10 to over 10,000 hp in single units, are used to provide 
dependable, economical power for stationary and marine requirements all over 


the world. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


Important features of 
NORDBERG RADIAL ENGINES 


ve LOWER INVESTMENT COST vr LESS SPACE REQUIRED 
ve LOWER INSTALLATION COST ve AVAILABLE THREE WAYS... 


Ye LOWER OPERATING COST a: Sey Sey a 
spark-fired gas engines, or 


ve LOWER MAINTENANCE COST as Duafuel engines 


Applicable for industrial and municipal power plants and 
central stations . . . wherever compact, ecenomical, depend- 
able power is required. For full details covering Nordberg 
Radials, send for Bulletin. 
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“,.. an expression of faith 


in the intrinsic soundness 


of our country. ” 


GEORGE ¢. BRAINARD 


President, Addressograph-Multigraph Corporation 


“The purchase of United States Savings Bonds is an expression of faith in 
the intrinsic soundness of our country, and indicates foresightedness with 
respect to one’s own future needs. Since the inception of the Payroll Savings 
Plan by Addressograph-Multigraph Corporation in 1942, a large percentage 
of employees have continuously availed themselves of this safe and con- 
venient method of providing for later benefits.” 


Every payday nearly seven million men and women— 
among them a large percentage of Addressograph- 
Multigraph employees— give substantial expression of 
their faith in America by putting $140,000,000 into 
U.S. Defense Bonds. 


These seven million payroll savers are not only back- 
ing up our country’s defense effort—they are provid- 
ing for their own security ... helping to combat in- 
flationary pressures... and building a reservoir of 
future purchasing power. How big is the reservoir? On 
December 31, 1951, the cash value of Series E Bonds 
outstanding was $34,727.000.000—$4.8 billions more 
than the cash value of Series E’s outstanding in 
August, 1945. 


Payroll savers are serious savers. Since May, 1951, 
through April, 1952, E Bonds maturing totaled $2,345,- 
000,000, But, only $593,000,000 of these matured bonds 
have been presented for payment. 75% of these ma- 
tured bonds are still held by their purchasers. 


As President of one of the first companies to install 
the Payroll Savings Plan when it was presented to 
industry in 1942, Mr. Brainard also appreciates the 
benefits that accrue to a company that has a Payroll 
Savings Plan with more than 60% employee partici- 
pation. In company after company, absenteeism has 
gone down, the accident rate has fallen off and produc- 
tion has gone up as employee participation passed the 
60% mark. 

What is the percentage of your employee participa- 
tion? If it is less than 60%, get in touch with the 
Savings Bond Division, U.S. Treasury Department, 
Suite 700, Washington Building, Washington, D.C. 
Your State Director (listed in telephone books under 
“Savings Bond Division” as well as “U.S. Treasury 
Department”) will be glad to show you how easy it is 
to reach 60%, 70%, or higher through a simple person- 
to-person canvass that puts a Payroll Savings Plan 
Application Blank in the hands of every employee. 
Phone, wire or write today. 


The U.S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and 
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WHO ELSE GIVES YOU 
THIS MUCH PROTECTION? 
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Winslow guarantees both the qual- 
ity of its filters and elements and 
the safety of your equipment when 
these products are used on it. When 
you buy Winslow, you buy peace of 
mind. Enjoy this added value! 


Winslow Engineering Company 4069 Hollis Street + Ocklond 8, California 
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“Tycol Diesel Oils assure free rings 
improve 





Certainly! Tycol Diesel Lubricants resist sludging, 
gumming and carbonization. They are made from specially 
refined, high quality bases, and offer outstanding stability. They 
have high resistance to heat and decomposition. 

They help diesels operate continuously .. . with maximum 

efficiency ... and lowest maintenance costs. 

There is a Tycol Diesel Oil scientifically engineered for every 
Diesel application — from high-speed units for industrial, 

railway and marine uses where a heavy-duty or detergent 

oil is necessary to low speed Diesels where a 
non-additive lubricant can be used. 
Want to learn more about these fine oils — engineered 
to do the job better, at lower cost? Call or write 
vour nearest Tide Water Associated office today. 


SEND FOR A FREE COPY OF ‘'TIDE WATER ASSOCIATED LUBRICANIA”’ 


20 


INDUSTRIAL 
LUBRICANTS 


Boston * Charlotte, N.C. * Pittsburgh 
Philadelphia * Chicago * Detroit 
Tulsa * Cleveland + San Francisco 


TIDE WATER 
~waler associaten i 
OiL COMPANY 


17 BATTERY PLACE. NEW VORn tnt 
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heat exchanger 
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Harrison heat exchangers—oil 
coolers, water coolers—can be 
depended upon to do their specific 
cooling jobs efficiently—in any, and 
every application. 


Diesel engine manufacturers know 
that Harrison products are designed 
right and made right. They know. 

too, that Harrison’s engineering, 
manufacturing and testing facilities 
are always available to them. 


Harrison welcomes the opportunity 
to discuss heat transfer problems 
with customers at any time. 


LE EIONG 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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SERVING THE DIESELS 
THAT SERVE AMERICA 


Delco-Remy heavy: 
duty cranking motor 
of the type used 
on the Diesel 
unit pictured 


2D 
€LCO-REmy ~~ EQUIPMENT 


A UNITED MOTORS Line 


. A 
If there’s a tough job to be done, there’s a AGENERAL MOTORS PRODUcr 
8: 


Delco-Remy-equipped Diesel engine to do it— Distr 
“BUTED By w 
NOLESaL 


dependably, efficiently. 


For example, Diesel power is a prime favorite for 
heavy-duty pumping operations, as in this Florida 
citrus grove installation. 


From the beginnings of modern Diesel power, Diesels 
and Delco-Remy have been “partners in progress” 


= DIVISION, 
for ever better operation at lower cost. GENERAL MOTORS cop 


ANDERSON, jny cameaen PORATION 


DELCO-REMY © WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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PRODUCED, CAST, 
ACCURATELY MACHINED FOR TODAY’S 
DIESEL ENGINE WEARING PARTS 


Just as Air Furnace Gun Iron was the answer for ordnance 





products of the nineteenth century, today it overcomes many 
of the engineering problems of modern diesel engines. Its dense 
pearlitic structure provides exceptional resistance to frictional 
wear ... extreme pressure... high heat . . . corrosion and 
erosion—assuring diesel parts that are high in service life, low 
in service cost. 

Of primary importance, the quality of parts such as those 
illustrated is completely controlled from furnace to finished 
product. Not only does Hunt-Spiller produce Gun [ron in its 
own air furnaces and cast it in its modern foundry but here 
also is every facility for complete machining to the closest 
tolerances required for diesel parts. 

That’s why,when you see the letters “HSGI” on a diesel 
part, you will know it is one of tens of thousands of such parts 
contributing today to more 
efficient, economical diesel 
performance. 


War of 1812. 


Hunt-Spiller is a direct descendant of the famous 
Alger Foundry established in South Boston in 1810 
In the original foundry buildings pictured here, can 
non balls were produced for the War of 1812. In 
following years, Air Furnace Gun Tron became the 
accepled material for cannon production—hence the 
term “Gun Tron.” 


A Ot 








373 DORCHESTER AVENUE ‘ SOUTH BOSTON 27, MASS. 


Canadian Representatives: Joseph Robb & Co., Lid., 4050 Namur St., Montreal 16, P. Q. 
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ou can replace <<. 


seamless tubing 





or pipe with our 
, ROLLED STEEL SPACER 
TUBES OR BUSHINGS 











and - ' } save money in 





machining » material - labor "© 


PROMPT DELIVERY 


\ FEDERAL MOGUL 


prem Since 1899 ; 





TANK SETTLES... 


PIPE WALKS ... BREAK AVOIDED WITH PENFLEX 


Tank settlement . . . thermal expansion and con- 
traction caused misalignment of pipe and the 
consequent breakage of rigid pipe connections on 
large oil storage tanks. Oil and gasoline was lost 

. a fire hazard was ever present. The answer 
was offered by Penflex engineers. 

Today, this large New England storage center 
has no trouble with pipe breakage. A length of 
12” I.D., four-wall interlocked specially packed 
Penflex tubing was installed with tight-packed 
flanges. No amount of settling of the tank or ther- 
mal expansion causes breakage of connections. 


The easy flexing Penflex “walks” with the tank 

.. yet maintains a tight leak-proof connection 
at all times. Leakage has been eliminated fire 
hazard reduced. 

Let Penflex engineers help you on flexible tub- 
ing application problems. Penflex manufacturers a 
complete line of four wall, interlocking and seam- 
less welded corrugated flexible tubing 
hose, tubing or couplings from “% 

. automatic barrel fillers, rivet 
passers, accessories and fittings. Write for folder 
“Flexineering,” a valuable production aid 


metallic 
1D. and up 
pneumatic 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7236 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston +» New York «+ Chicago «+ Houston + Cleveland + Los Angeles 
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Hello, Young 
Voters! 


You’ve taken this country as your birth- 
place. 


You toddled around and laughed and 
grew under the sunshine skies of Liberty. 





Your fathers and mothers put you to 
bed each night with the confidence of 
Freedom, not in furtive fear. 


aS 


You learned in free schools. 


You played ball or skated or jumped 
rope without a care in the world. 


Your stomach was full, your clothes 
were warm, your roof was sound. 


You enjoyed privileges and pleasures, 
movies and cars, treats and trips like no 


other youth growing up in the world ever 
did before. 


Now you're of age. 
You’re full-fledged citizens. 


Now it’s your turn to pay with a little 
of your time and some of your thought 
for a lot of things you received when you 
were growing up. 


The least you can do is to vote to help 
keep your country the way you want it, 
lest the children you’re raising won’t have 
the frank, free years you have had. 


Be sure, Young Voters, you’re registered! 
Be sure, Young Voters, you vote! 


Diesel Power & 


Diesel Transportation 
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Men who depend 


on power...know 


they can depend 


= CUMMING 


ow 


Every CUMMING DIESE is built not once but twice 


Whatever the power application— whether it’s in 
construction or mining, trucking or barge towing, drilling 
or handling dozens of other important tasks— you're 
sure of consistently reliable performance with a 
Cummins Diesel on the job. 

Every Cummins Diesel is actually built twice! After 
initial assembly and run-in testing, every engine is 
disassembled, inspected ; then reassembled and tested again 

This extra care— together with Cummins’ exclusive 
fuel system and efficient parts and service organization— 
makes lightweight, high-speed (50-550 h.p.) Cummins 
Diesels a wise first choice for men who depend on power. 
See your Cummins dealer. 


CUMMINS ENGINE COMPANY, INC., Columbus, Ind. 
Export: Cummins Diesel Export Corporation 
Columbus, Indiana, U.S.A. « Cable: CUMpIEXx 


lLeadere in lightweight, high-speed diesel power! 
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Cook job-engineered Piston Ringe 


..-SOlwe the case of the 
Prodigal Power Plant 


A large municipal power plant was being plagued by high 
maintenance and operating costs. Excessive ring breakage. 
cylinder lacquer and failure to hold compression pressures 
were the clues that pointed to the piston rings as the culprits. 
Despite the fact that the Chief Engineer rigidly observed 
the best operating procedures. the condition grew proges- 
sively worse. When it became necessary to pull pistons every 
400 hours, he decided to call in Cook to make a “job-engi- 
neered” investigation of the mystery. 
































» 


The Cook field man, who had been specially trained to A solution was recommended — but the Chief Engineer 
diagnose diesel troubles, reviewed past performance data decided to make his own test. Old style rings were in- 
and suggested certain essential adjustments to “zero out” stalled in 3 of the cylinders, competitive rings in 3 others 
any operating variables, and recommended Cook rings in the last 3 cylinders. 


Yj) 

Uff fy 

Wl’ 4 - 
Results showed the old rings failed as quickly as before. The recommended Cook rings were installed throughout. 
The competitive rings stood up better but induced high After 4300 hours under full load, examination showed 
rates of cylinder wear. Cook rings in operation for the rings were still in perfect condition, no sign of lacquer 


same period revealed no ring failure, no lacquer and and total cylinder wear only .0030”. The prodigal power 
negligible cylinder wear. plant had returned to the fold. 


e 4 . . ’ . . . . 
Job Engineering is an exclusive Cock service which assures scientific 
selection and application of piston rings to your specific operating and engine 
conditions. Take advantage of it. 


C. Lee Cook Mfg. Co., Incorporated, Louisville. 
Ky. Branch offices in Baltimore, Boston, Chicago, 
Cleveland, Houston, Los Angeles, Mobile, New PISTON RINGS 
Orleans, New York, San Francisco and Tulsa. 


oS EA LIER PRESSURES SINCE 13 6:64". 


July, 1952 








DIESEL POWER 


lat Ad “Mee A et et ee ln CA ded hn a Eh 


Brian P. Emerson, Editor 








Established in 1923 


GEORGE R. BRIGHTON 
President 


JAMES E. JONES 
Vice President & Treas 


G. RENFREW BRIGHTON 
Vice President & Sec’y 


ARNOLD B. NEWELL 
Vice President 


ARTHUR N. GODING 
Business Manager 


HERBERT C. SPENCER 
Circulation Mgr 


Mm. D. PUGH 
Pacific Coast Manager 
2721 North Morengo Ave 
Altadena, Calif. 
Sycamore 72008 


NEWSPAPER REPRESENTA- 
TIONS, LTD. 
British Representative 
231, Strand, 
London, W. C. 2, England 


Subscription Rates 
Single 
Copies 1 year 2 years 3 years 
re 35¢ $3.00 $5.00 $ 6.00 
Canada 40¢ 4.00 7.00 9.00 
Foreign ........40¢ 5.00 8.00 11.00 


Diesel Power & Diesel Transportation 

is indexed regularly by Engineering 

Index, Inc. and is available in microfilm 

editions from University Microfilms, Inc. 
Ann Arbor, Michigan. 





July, 1952 
Vol. 30, No. 7 


Cover Photo: Reynolds Metals new San Patricio aluminum ore reduction 
plant. This is the first such plant using internal combustion engines to 
generate both AC and DC power, eliminating outside power requirements. 
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Packed with plenty of “giddap and go” 


LOW DEPRECIATION due to their extra 
long life. 


RUGGED CONSTRUCTION for rough usage 


in hard service. 


You get action... prompt and powerful 
action... when your diesel-starting bat- 
tery is an Exide. It’s built specifically for 
the job... all heavy-duty starting jobs. 
Years of experience in building diesel- 
starting batteries are back of it—con- 
tinuous research-engineering development 
that keeps pace with engine builders’ 
needs. In Exide Diesel-Starting Batteries 
you get: 


QUICK BREAK AWAY and fast accelera- 


tion of engine to firing speed. 


LOW COSTS of operation and main- 


tenance. 


Use Exide Diesel-Starting Batteries for 
all heavy-duty services—in buses, trucks, 
tractors, off-the-highway equipment, 
ships, power plarts, diesel-electric 
locomotives. 


? 
WHEN IT’S AN Exide YOUR DIESELS START 
THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 


Exide Batteries of Canada, Limited, Toronto 


“EXIDI Keg. Trade-mark U.S. Pat. Off 


DEPENDABLE BATTERIES FOR 64 YEARS... 


1952 
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Editorially Speaking ...... 


How’s Your Tooling? 


' J oe, how come these parts are piling up 

ahead of you? You used to keep up. 
(nother thing. inspection is complaining 
about rejects.” 

“Well, boss. it's this old lathe. The beds 
are worn: there's slop in the spindle; and 
what with the wear in the lead serew and 
the half-nuts. | have to feed by hand to 
finish up the shoulders,” 

“Yeah, | know. but we just spent some 
money to patch it up. Can't afford new 
tools even if we could get them.” 

“Boss, this is high priority work; you 
could put in for a new lathe. Let me tell 
you about one a friend of mine is running. 
Set-up is faster with no runout; takes 
heavier cuts without chatter: has a turret 
head; and feeds...” 

“Sorry. Joe. Youll have to get along with 
that one and speed things up.” 

Here is a picture of a boss asleep at the 
-witch. Change the setting. names and the 
type of tool and it will fit all too many ecur- 
rent situations. In most cases, it is not a 
case of whether he can afford to buy new 
tooling, but whether he can afford not to. 

Whether an engine builder, a repair shop 
or an individual mechanic. tools are a part 
of your capital. How wisely you select them. 
how well you take care of them and what 
provisions you make for replacing them 
for either deterioration or obsolescence 
could well be a factor in whether you are 
in business 10 years from now. 

You must plan for replacement. It is 
common sense to give tools the best of care 
to insure a minimum yearly depreciation. 
Expected service life can be determined 
and finances arranged so that a tool can be 
replaced when depreciated. 

Nothing complicated here. but it’s only 
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part of the story. Obsolescence is the baby 
to look out for and the main point of this 
discussion. Look at it this way. 

Suppose you owned some stocks or bonds 
on which the income was going down 
steadily and the price depreciating. Would 
you ride them out to the bitter end? No, 
sir! You would cut your losses. reinvest in 
something that was more productive. and 
come out better in the end. 

Its the same way with tooling. You may 
have a tool in the shop with ten more years 
of useful life and yet, due to obsolescence. 
it is cheaper to get rid of it and get a new 
one. In tooling, you want maximum pro- 
ductivity consonant with the required work 
quality and at the lowest cost. 

Features of a new machine such = as 
quicker set-up, faster operation, greater 
accuracy and more flexibility could make 
your present tooling as obsolete as a Model 
“T° Ford —usable but out of date. 

Labor costs. capacity, quality of work. 
maintenance costs. cost of supplies. power 
and space requirements are some factors 
that must be figured in evaluating obsoles- 
cence, 

Next time you walk through the shop. 
take a look around. Do a little figuring. 
Compare. Perhaps. those machines “good 
for another 10) years” are costing you 
mones every day. 
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Cut the costly excess... with Pure Oil Industrial Lubricants 


with Pure 


In the complete line of high-quality industrial lubricants Pure 
Oil makes, you will find many oils and greases designed to do 


several different jobs, instead of one specific job. 
And to do each job equally well. 


This makes it possible for you to do all your lubricating with 


fewer lubricants. In other words you can 


simplify and save...with 





Pure Oil Industrial Lubricants 





If reducing your lubricants inventory would help reduce your 
costs (and don’t you think it should?), write for full details to: 
Nhe Pure Oil Company, Industrial Sales, 35 East Wacker Drive, 


Chicago |, Hlinois. 
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@ Today, despite rising costs. rail- 


roads are providing transportation 


service for only slightly more than 
one and one-third cents per ton per 
mile on the average or about one- 
fifteenth as much as the public paid 


before railroads were introduced. 


@ The Machine Tool industry is ship- 
ping at the rate of approximately 
$85,000,000 a month, by comparison 
to $42.800,000 in July 1951. 


@ NPA and the Steel Industry Scrap 
Mobilization Committee have — an- 
nounced that the scrap campaign which 
vou have so generously supported has 
accomplished its purpose and that the 
national inventory of ferrous scrap is 
satisfactory. This situation can change. 
of course, at some future time. but for 
the present, congratulations on a job 


well done. 


@ Authorizations for the purchase of 
17.024 tons of drill pipe during the 
third quarter of 1952 have gone to 
391 operators engaged in drilling gas 


and oil wells in the United States. 


@ The first 


posed-piston type diesel engines for 


all-Canadian-built — op- 


use in locomotives are being built by 


the Canadian Locomotive Company. 


@ Aluminum North 


\merica is reportedly greater than the 


production in 


combined output of primary copper, 


lead. and zine on the basis of volume. 


@ fourth 


Congress recently emphasized the in- 


Highway Transportation 


adequacy of our roads inadequate 
for the individual, commercial trans- 
portation and as arteries supporting a 
defense effort. Highways are not even 
considered “defense-supporting ’. It is 
time that Washington was made aware 
of the importance of highways to our 
and their vitaliness 


national economy 


in defense. It’s everyone’s job. 


@ R. L. Williams, President of the 
North Western Railroad 


that the road would add 24 new diesel 


announced 


locomotives. 


@ British 


well on the way to a 150,000-lb. ocean 


designers are reportedly 
patrol flying boat. Speed is projected 
at 400 mph. for gross range of 8000 
miles or at 200 mph. for 35 hrs. Power 
is to come from Napier “Nomads”, a 
compression ignition diesel turboprop 
unit. 

@ According to the American Pe 
troleum Institute, “hot” gears and pis- 
ton rings for testing lubricants are re- 
ceiving wear tests. Tiny particles of 
radio-active metal, worn away during 
are Geiger 


testing measured by a 


counter on the oil stream. 

@ Sixty additional diesel locomotives 
have been ordered by the Seaboard 
Air Line Railroad. With 


quisitions the railroad will own 490 


these ac- 


diesel units and all operations will be 


dieselized. 


Petroleum In- 
that 
the American oil industry is spending 
this 


other one year period in history, to 


American 


& kr om the 


stitute comes the announcement 


more money yeal than in any 


assure a continuing supply of pe 


troleum products. 


@ |i is reported that American busi 

ness is planning to spend $24.1 bil- 

1952. This total is 4 per 
| 


higher than 1951, which was the pre 


lion in cent 


vious high. 


@ Railroads of the United States and 


Canada moved a new high record ot 
commercial explosives as well as great 
quantities of military explosives in 
195] 


the annual 


without loss of life. according to 
report of the Bureau for 
the Safe Transportation of | xplosive . 
Other Dangerous Articles of the 


Association of Railroads 


and 


American 
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Joliet, 
Ill., plant was opened for a Press and 
Radio Preview May 16. If Cat keeps 


up its post-war rate of expansion, the 


* Caterpillar Tractor’s new 


point will come where its entire out- 
put will be kept busy on site prepara- 
tion and other earthmoving for more 


Cat plants. 


@ A new dipping process named Al- 
dip is being tested on steel exhaust 
the 


bath may replace zinc-coated metals in 


manifolds. It is said aluminum 


some applications. 


@ In the first four months of 1952, a 
new diesel locomotive was placed in 
service on. the one 


average of every 


3.1.3 hours day and night. 


@ The FPC has authorized the Ten- 
nessee Gas Transmission Company to 
carry out a construction program 
which will add approximately 137,000 
hp. to existing compressor stations and 


28.000 hp. in new. stations. 


e | nprecedented 


electrical 


developments in 


equipment and power gen 
eration plus a variety of new auto- 
matic mechanisms can be expected 
within the next few years, according 
to Charles A. Scarlott of Westinghouse 


| lec tr ic Corporation 


sf) It has been reported that a full 
day may be saved int the movement of 
and west, when 


freight between east 


sullicient diesel locomotives are in use 


on Canadian railways. 


| ( deral 


how the 


recent 


@ A 


Power 


map from the 


Commission shows 
country is power! wise. \s 


fuel 


deciding 


split up 


might be expected available in 
lactor as 


\reas 


can be 


the locality is the 


lo the Ly pe ol used 


power 


where low-cost vas ind oil 


produced (this can be changed hy 


pipelines) are the areas most given 


over to generation by internal com 


bustion engines. 
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@ REYNOLDS METALS SAN PATRICIO ORE REDUCTION PLANT as seen from the air during process of 


construction 


In foreground, left to right, the Cooper-Bessemer DC plant (largest known horsepower 


aggregation of internal combustion engine-generater units under a single roof), the General Motors DC 


plant, and the Cooper-Bessemer AC plant 
long buildings are the pot rooms, two per pot line 


Others 


service 


background is Administration building. 


LUMINUM. ore takes 
powel up to 20.000 kw. hr. per 
ton. It that 


major factor in the cost of primary 


reduction 


follows power cost is a 


aluminum. 
Metals 


sidered this when locating their 


Reynolds Company — con- 
new 
aluminum ore reduction plant in San 
Patricio County, 14 
Corpus Christi, Texas. With a 


jected yearly output of 160-million Ib., 


miles outside of 
pro- 
an internal combustion engine gen- 
erating plent using natural gas for 
fuel and capable of producing more 
185,000) kw., 


planned and built. 


than continuously, was 
Overall experience with such plants 
has shown them to offer two distinct 


advantages: Lowest cost power, ex- 
cluding hydro, no reserves of which 
are available; and speed of installa- 
tion with a minimum drain on critical 


materials. 
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This plant, carefully planned to  in- 


clude known techniques and = many 
hew engineering concepts, can boast 


many “firsts” both in size and type. 


eo 
rhe 


lines in this plant are the largest 


. . 
alu FUREER URED reduet ion pot 


that have been installed in = this 


country. 


Soderberg anodes (biggest employed 


larger working area of the 


in the industry) insures steadier op 
eration at the point of maximum effi- 


ciency. 


BIG operation places empha- 


sis on facilities for materials 


handling and storage. 


Start with a 160-acre site—a mil- 
lion cu. ft. of floor space—425-ton of 
storage for 3000- 


ton of petroleum coke; 150-ton of cal- 


alumina used daily 


Note Central Control Building between the DC plants 
the pot rooms 


Four 


while in the far 


fluor- 


120- 


160-ton of 
( oke: 


ton of soda ash: 330-ton of ervolite 


anthracite: 


L75-ton of 


cined 
spar: foundry 
and you get some idea of the size of 
the operation, 

conveying sys- 


Cranes, pneumatic 


tems and electric tractors transport 
materials within the plant. Raw ma- 
terials are moved to the pots and the 
aluminum taken to 


the Metals Service building for im 


when formed, is 
mediate casting into pigs and ingots 
or to the holding furnaces. Here. it 
can be fluxed. drossed and skimmed 


and elements such as copper. silicon. 


etc.. can be added to produce alloys 
; 


as desired. 


The 


engine-generator 


largest internal-combus- 


tion buildings 
known, measured by installed en- 
gine horsepower, are found in 
the DC 


generating buildings. 
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PORTION OF GENERAL MOTORS DC PLANT 
seen in the process of installation of the 
Generators and accessory equip- 


engines. 
ment is on lower level. 


ONE OF TWO LINES OF COOPER-BESSEMER ENGINES in the 
DC plant that can produce a total of 82,500 kw. using 122,100 hp 
Relatively quiet and vibrationless, these engines have shown a 


very high degree of efficiency 


Gas engine power for aluminum ore reduction in — 


Reynolds Metals San Patricio Plant 


From cattle ranch to a producing aluminum ore reduction 
plant in a little over 14 months: Huge pot lines, associated facilities, power 
plants to produce !ow cost power by combining low cost natural gas and 
the high thermal efficiency of modern gas engines, were all built. 

Result? Capacity to produce 160-million pounds of aluminum 
yearly is added to the nation’s primary producing facilities. Low cost 
power will permit competitive pricing of aluminum, now and in the future. 


Also, this is the first time in this 
that 
units have produced both AC and 
DC power 
ciency. 


industry engine-generator 


for plant self-suffi- 


There are three power plants, one 
producing AC power for general plant 
use, and two DC generating plants 
each of which supplies power for one 
pot line. Cooper-Bessemer engines are 
AC and one DC 


ing plant. No detailed description of 


used in the generat- 
these units will be given here as they 
are the subject for comprehensive dis- 
cussion of the engineering features in 
the following article. 

General Motors engines of a new 
type were used in the second DC gen- 
erating plant. This will be the first ap- 
l6-cyl.. 


are 


plication of these vertical, 


“X”-type These 


spark-ignition, gas engines and 41 will 


engines. also 


be used. Their nominal rating is 3000 
hp. at 600 rpm. and they are direct- 
2000-kw., 720-volt DC 


generators. Installation is stiil under- 


connected to 


way and, therefore, this plant is not 
ready for description. 

Upon entering the Cooper-Bessemer 
equipped AC and DC buildings, one 
gets a definite impression of relatively 
low sound level for such a horsepower 
output. A good part of DC building 
sound is contributed by the commu- 
tator brushes as evidenced by the even- 
lower sound level noticed in the AC 
building. 

fhese 4-cycle, turbocharged. spark 
ignition gas engines are the first of 
this model to be used in this service. 
(absence 


Extremely smooth-running 


of vibration is noticeable), they rep- 
resent years of development in gas 
engines in both 2 and 4-cycle types. 


They have been brought to a high de- 
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gree of efficiency, fuel consumptions 
as low as 6400 Btu. per bhp. hr. hav- 
ing been logged. 

This 


good organization for operation 


size of plant requires 


and maintenance. 


Mr. L. A. Amos is general managet 
of the plant and he has Mr. C. A. 
Langlois as assistant general manager. 

Mr. E. 
the position of power plant superin- 
tendent at Reynolds Jones Mill plant 


L. Murphy, formerly holding 


with conspicuous success, has taken 
over the same job here. Under him are 
Mr. F.’ D. Terry, 
maintenance foreman, 
Mr. W. M. Harrington, electrical main- 


tenance foreman. 


two key men, me- 


chanical and 


For around-the-clock operation three 
shifts are necessary. There is a fore- 
man and crew for each building and 
each shift. 
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Cooper-Bessemer's modern, high-compression 
gas engines supply — 


Power for Reynolds Metals New Plant 


by F. L. 
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SIXTEEN ENGINES PRODUCING POWER for making aluminum 
This is one of two rows in the DC plant. One-level installation 
is achieved affording maximum accessability 


Accessories are 


grouped at far end of engines with piping systems in trenches 


- We) |\- 
. 3% 
— > te 


he 


oe) St 


Friedli and R. F. Lay 


SECTION THROUGH AC PLANT 
end DC DC plant 
such adjoining, only reversed so 
both rows would face inward 


top right 
section 


typifies both AC 
would show another 
thot generators in 


installations 
section 


RELATIVE 
right 


LOCATION OF ACCESSORY EQUIPMENT ITEMS 
with respect to the engines is shown in this isometric 
drawing. Piping for the jacket water cooling system is shown 
in this case. 
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TRENCH 


both mechanical and electrical—as well as general arrangements, details 


of installation and projected operation of the AC and DC generating plants powered by Cooper- 


Bessemer are given here by the two fellows who should know most about it 


Representing the 


engine builder, they are, respectively, the Project Manager and the Installation Engineer 


For the first time in construction of 
aluminum pot line generating plants. 
engine-generator units have been  in- 


stalled 


alternating-current 


in both the direct-current and 
build- 
self- 


upon 


generating 


making the entire works 


ings. 


contained and not dependent 


power supplied from some — other 
source, 

Selection of equipment for power 
production for an aluminum reduction 
plant. and the location of this plant, 
has involved consideration of a great 
many factors. As a tremendous amount 
of DC 


that 


power is used, it is essential 


this power be produced or ob- 


tained at a minimum cost. 


It is therefore logical to use natural 
fuel, 


assure a low-cost supply of fuel. The 


gas as a and at its source, to 


cost. efficiency. and flexibility in op- 


eration of the modern natural gas 


engine-powered — generating plant, 


made it a logical choice after a seri 


of the economic factors of 


ous study 
power supply. 

Location of such a plant, with its 
intake of raw materials 
of finished 
affected by 


transportation. This plant is located 


tremendous 


and output materials, is 


greatly the problem of 
directly on Corpus Christi Bay, and 
a deep water channel will be dredged 


to the plant dock, to permit handling 





ENGINE CENEQATON Unit 7500 AGW AG j 


the bauxite ore directly from workings 


in Jamaica. by ship. Switching fa 
cilities from a major railroad provide 
ready access by rail. 
One of the 


for consideration in 


most important items 


such an under 
taking is the personnel who will op- 
erate, supervise, and manage the plant. 
The capable people available locally 
have been supplemented by more ex 
perienced Reynolds people brought in 
from other operations of the com 
pany. 

After the problems of locating the 
plant have been solved, there are the 
very considerable number of prob- 
lems of plant design to meet the con- 
ditions of the location and of power 


generation, 


Design Consideration 


Location of the plant on the Gulf 
Coast requires consideration of the 
climate, particularly with regard to 


the humidity and rather high am- 
bient temperatures enc ountered. All of 
the electric motors used are the 
totally-enclosed, fan-cooled type, with 
special coil-insulating dip and housing 
vents. It has been necessary to supply 
space heaters in generators, and in 
switchgear and similar enclosure to 
avoid damage by high humidity. 


The 


peratures have required particular at- 


relatively high local air tem- 


tention to ventilation of buildings and 
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to cooling the engine combustion air. 


Temperatures at times drop near 
freezing, so this factor must be con- 
sidered, 

Buildings and outdoor equipment 
have all had to be designed for a 
maximum wind velocity of 125 mph., 
as winds of such velocity have been 
encountered in the vicinity. 

Cost of both installation and opera- 


deal of 


thought, to make the most. efficient 


tion have received a great 
use of both equipment and people. 
Simplicity of plant design has been a 
prime factor in reducing construction 
and operating costs, and the provi- 
sion of controls and safeguards has 
heen thoroughly studied to effect the 
greatest possible convenience and ef- 
fiicency in operation. 

In all phases of design of both AC 
and DC generating plants for an alu- 
minum reduction plant, dependability 
is of extreme importance. A pot line- 
supply power failure for an extended 
period would result in freezing the 
bath in the pots, involving an ex- 
tremely expensive operation in repair 
of the back 
service. 

A distinct 
to generating 
equipment just as far as is practicable, 


pots to put them into 


effort 


“unitize” 


has been made, 


therefore, 


to avoid dependence on common plant 
While equipment failure 
might cause a shut-down of a part, or 
a single unit, of either the AC or DC 
plant, it would take a major plant 


facilities. 
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AIR FILTERS, PRECOOLER AND SILENCER are grouped and duplicated for each engine 


Scavenging air enters smaller filter, 


passes 


through evaporative-type precooler and 


enters building. Larger filter cleans building air. Sketch above shows complete combustion 
air conditioning system. Water from sump is circulated through the after cooler and back 
to the tower where it cools the incoming air and is in turn cooled by evaporation. 


facility failure, such as gas supply, to 
cut off all power to the pot lines. 
for 


minum pot lines is radically different 


Engine-generator service alu- 
from that of a great many power ap- 
plications, in that the equipment will 
probably be operated at about full 
load all This the 


choice of extremely heavy-duty, rela- 


the time. dictates 
tively slow-speed units with long life 
expectancy, minimized maintenance 
labor and maintenance shut-down time. 

The service involved in such alu- 
minum pot line generating plants has 
therefore required the provision of 
heavy-duty equipment both in major 
generating units and in all of the 
auxiliary equipment required to op- 
erate and service the main units. This 
has resulted in conservative design 
and the selection of moderate speed 
equipment throughout. 


C-B’s AC and DC Plants 

While only the DC generating plants 
provide productive power, the AC gen- 
erating plant is the main source of 
power for all reduction plant services, 
including auxiliary equipment in the 
DC generating buildings, the carbon 
paste plant, pot rcom equipment re- 
quirements, and general reduction 
plant needs. 

Both the generating and pot room 
buildings are equipped with Robert- 
son continuous-ridge type ventilators. 
These units perform best when at 90 
deg. to the wind direction. The AC 


and DC generating buildings are set 
to the line of the 


pot room buildings, as a compromise 


at an angle of 45 


between building ventilation air flow, 
and the need for cool, fresh air flow 
up the courtyards between generating 
buildings. 

the 


southeast, and crosses the generating 


The prevailing wind is from 


buildings at a slight angle. Air is 
drawn from the courtyards for engine 
combustion air, building ventilation, 
and for radiators for engine oil and 
water cooling, in an amount of 213,- 
000 cim. per engine. 


Tue AC GENERATING BUILDING houses 
4160-volt. 


AC generating units, each having a 


9 Cooper-Bessemer main 
capacity of 2500 kw., for a total of 
22.500 
driven 


kw. in generating 
a total of 33,300 engine 
bhp. The AC generating building also 
300-kw., 480-volt LeRoi 


gasoline engine-driven generator unit 


capacity 
by 


contains a 


for emergency and starting power for 
the AC building. as well as complete 
AC 


switchgear 


generator and exciter control 


and distribution switch- 


gear. 


THe DC Generatine Buripinc, Coop- 
33 
engine-generator units, each rated 
2500 kw., for a total of 82,500 kw. 
generating capacity, driven by a total 
of 122,100 engine bhp. The DC gen- 


erating 


er-Bessemer equipped, contains 


building has its units ar- 
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ranged in two rows. one of 16 and 
one of 17 units. 
These two rows are arranged with 


center of 


the generators toward the 
the double-gable building. Klectrical 
equipment for the individual units is 
arranged along the center crane- 
columns of the building. adjacent to 
the generators, and the engine auxil- 
laries are arranged inside and outside 
the building off the free ends of the 


engines, 


rHeE A 
3UILDINGS 


Boru AND DC GENERATING 


have an area of several 
column spacings across the center of 
the building used for mechanical and 
electrical common plant and auxiliary 
AC building. this 


center bay space contains the main 


equipment. In_ the 


generator and exciter control switch- 
gear, distribution switchgear, AC plant 

and 
LeRoi 


auxiliary 


battery 
300-kw. 


engine-generator 


unit substation, station 
charging control, the 
gasoline 
and starting unit. building starting air 
compressors and compressed air stor- 
age tanks. and scavenging pumps for 
lube oil and air filter oil. 

The AC and DC generating build- 
ings discussed here are generally simi- 
lar in that they are of the gable type, 
steel 


aluminum siding and roofing. The AC 


with frames, and corrugated- 


building, containing a single row of 
engines. is a single-gable building. 
while the DC building houses two rows 
of engine-generator units, and is a 
double-gable building. 

The nine engines in the AC building 
are arranged in one group of six and 
a second group of three engines di- 
vided by the center bay equipment. In 
the DC 


equipment spacing divides the engines 


building, the center bay 
into two groups of eight each, in each 
row of engines, except that one group 
contains nine engines, to make the 
total of 33 units. 

The flat-base type of Cooper-Bes- 
semer engine with its self-contained 
lube oil sump, the type of building 
and engine-generator unit foundations, 
have been integrated in design, such 
that a one-level, simple, very moder- 
ate cost installation has been accom- 
plished. Each group of engines in the 
AC and DC buildings is supported on 


a continuous reinforced concrete mat. 


running the length of the group of 
engines. having a width equal to the 
length of the engine-generator unit. 
and a depth of 30 in. On this 
are mounted the 3 ft., 6 in.-deep con- 


blocks. 


simple blocks. formed out only for 


mal 


crete foundation These are 
the generator pits. 

Space between the blocks, above thi 
mat and below the floor level. is uti- 
lized for pipe trenches and ventilating 
air ducts. There are two pipe trenches 
running the length of the building. One 
trench is just forward of the engines, 
and contains individual engine piping. 


a | he 


side of the engine auxiliary 


second trench is on the other 
island. 
and 


adjacent to the building wall. 


contains the common plant facility 
piping. 

One 
generating building, and two (one per 
row) in the DC building. All cranes 


are of 30-ton capacity, 


crane is provided in the AC 


and can han- 
dle the heaviest parts of the engines 
or generators in servicing operations, 
or in moving them from or to rail 
tracks run 
end of the 


cars. Railroad into and 


across one generating 
buildings 

The main engines. were shipped al- 
most assembled, less 
intake 


100-ton units. The initial building de- 


entirely plat- 


forms and_ their headers, as 
sign and the actual construction con- 


templated installation of temporary 
steel skid rails running along the en- 
tire building at right angles to the 
permanent incoming railroad track. 
The engines were jacked up from 
the cars, the skid rails extended under 
the engine on the car, and the engines 
skidded to a point directly over the 
bolts by 


installation 


engine foundation 
truck. The 


became quite adept at this procedure, 


proper 
winch crews 
and it was finally possible to unload, 
skid and set an engine on its founda- 
tion in about four hours with a crew 


of eight men. 


Engine Details 
GENERAL—-The 
Cooper-Bessemer-equipped — buildings 
Model LSV-16-SG. 16-cvl.. 


vee-ty pe. 15)o-in. bore, 22-in. stroke. 


engines in the two 


are the 
each rated 3700 bhp. at 327 rpm. at 


135 psi. bmep. These units are super- 


charged, spark-ignition, high-compres- 
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sion, natural gas engines. Eacu engine 
is equipped with two ¢ ooper Bessemer 
exhaust gas turbochargers. 

The engines are equipped with a 
flat-bottomed wet base, which forms 
the lubricating oil reservoir. Pistons 
are trunk type, oil cooled. Connecting 
rods are of the master and articulated- 
rod type, with a patented saddle-pin 
construction. Bearing shells for crank 
shaft and connecting rod bearings are 
precision-ty pe, habbitt-lined. 

AC and DC engines are equipped 
with Woodward isochronous hydraulic 


relay control, 


governors for speed 
with motor control for remote opera- 
tion, A separate mechanical overspeed 


governor is pros ided., 


IGNITION SYSTEM The spark- 
ignited supercharged gas engine re 
quires an especially designed dual 
The 


these engines has been achieved with 


o 
ip 


nition system. system used on 


the use of standardized components 
throughout. All components are of the 
heavy-duty. and = are 


long-life type 


readily interchangeable with other ig- 
nition systems of like type or of simi 
lar nature. 

Each engine is equipped with two 
separate ignition systems; each con- 
sisting of a combination rectifier and 
battery-supplied primary or low ten- 
sion system through Cooper-Bessemer 
Four such 


radial interrupters. inter 


ruplers serve the entire engine. two 
for the side plug system and two for 
the center plug system. 


feeds 


eight ignition coils mounted near the 


Each interrupter directly to 
cylinder head so that the high tension 
leads will be of the shortest possible 
length producing the lowest capacity 
to ground, eliminating corona effect. 

Kach high tension lead goes through 
and then to the 
the spark 
One plug is located in the center of 


“a life-saver resistor” 
center electrode of plug 
the cylinder head, and the side plug 
is located in such a position as to add 
to and increase the flame propagation 
for better combustion in the cylinder. 

Insulation of the spark plug center 
electrode and lead is accomplished hy 
above each of the 


This has 


removing 


filling the cavity 
plugs with lubricating oil 
the added characteristic of 


heat from the plug. 
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The proper capacity in the con- 
denser across each interrupter point 
as well as the use of the “life-saver 
resistor” in the high tension lead, 
materially improves the life expect- 
ancy of the plug as well as of the 
interrupter points. 

Two fusible leads supply the four 
interrupters. Open or short circuits 
in one system of interrupters and 
plugs can be serviced while the engine 
runs on the other system, without 
having to materially reduce the load 
on the unit, 

An ignition failure safety switch 
and an ignition failure safety relay 
protect the engine in case the ignition 
supply voltage or the control air sys- 


The 


therefore, protect not only the engine 


tem fails. two safety devices, 


manifolds, but also the exhaust. si- 
lencer, from explosions which could 
occur from a failure of the ignition 
system. 

Otherwise, the engine could load 
up with natural gas in the manifolds 
and in the silencer. If the ignition 
system were turned on, when the air 
and gas mixture reached the proper 
proportions, an explosion of major 
proportions would result. 


CONTROL SYSTEM 


control system is used on the engines 


\ pneumatic 


because such a system lends itself well 
to operation of proportioning devices. 
This tends to improve control, timing, 
and fuel consumption of the engines. 
The control air system consists of a 
reducing valve, an air filter and lu- 
bricator, safety devices and solenoid- 
operated pilot valves, and load-control 
cylinders. 


The Woodward governor output is 


connected to control air-valves which 
vary the timing as well as varying the 
setting on butterfly valves which con- 
trol the air/gas mixture. Mechanical 
linkage between the governor and a 
zas-regulating valve controls — the 
amount of gas supplied to the engine 
cylinders. Controlled admission of the 
gas to each cylinder is accomplished 
intake 
assembly in the cylinder head. 


by valves on the main valve 

The starting-air system is operated 
by the pneumatic system. the 250-lb. 
air supply being admitted to the en- 


gine through a diaphragm-operated 
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valve, and distributed to one bank of 
eight cylinders by means of the start- 
ing-air pilot system. The whole sys- 
tem is integrated so that fast starting 
of the generating unit may be accom- 
plished from the remote engine-gen- 
erator control cubicle. 

Gas supply to the engine is con- 
trolled by pneudyne-operated fas cock, 
the proportional opening or closing of 
cock 


trolled by the lever-operated pneu- 


this gas being remotely con- 
matic device located on the engine- 
generator control cubicle. The pneu- 


cock 


pneumatically with safety devices so 


dyne gas actuator is tied in 
that in case of failure of ignition sup- 
ply, lube oil pressure, jacket water 
pressure, high temperatures, —over- 
speed, or loss of control-air pressure, 
the gas is immediately shut off and 
vented to the atmosphere to prevent 
explosions in the manifold or in the 
exhaust system. A primary gas shut- 
off device is located on the governor- 
operated gas header, in event the 


aforementioned difficulties appear. 


Control Cubicles 

In principle, the engine-generator 
control cubicles for both DC and AC 
generating units are the same. Physi- 
cally the two types of cubicles differ 
in that the DC plant cubicles contain 
DC- 


amme- 


an extra compartment for the 


generator controls, voltmeter. 


ter. and other instrumentation and 


devices. 


The purpose of the engine-generator 
control cubicle is: First—to provide a 
complete yet remote starting point for 
the generating unit; the second—to 
location for 


provide a_ centralized 


starting and operating instruments, 
safety devices, alarm and shut-down 
indicating lamps. auxiliary relays, etc.; 
and third—to provide for generator 
control functions and devices. 

The engine section of the cubicle 
has a logical layout as regards the 
instrumentation and the control sys- 
tem. Beside the engine section is the 
relay section containing nearly all of 
the relay devices for proper supervi- 
SOrY control and protection. 

Pressure gauges and dial thermom- 
eters are arranged on the engine sec- 
tion of the cubicles to facilitate ob- 


These 


instruments are grouped in vertical 


servation by the operator. 


columns thus—one column contains 
air instruments, a second consists of 
lube oil instruments. and a third. of 
water instruments. 

Instruments have been arranged in 
horizontal rows in order of impor- 
tance. Primary. or starting instru- 
ments are in the lower row. just above 
the gas control lever. and include 
ignition ammeter and voltmeter. start- 
ing and control air gauge. supply and 
engine gas pressure gauge. and engine 
and strainer lube oil pressure gauge. 

In second place. the manifold air 
pressure, turbocharger lube oil pres- 


sures and jacket water pressure gauges 
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give direct indication of the operating 
conditions of the engine after starting 
procedures have been accomplished. 

For the third row of instruments, 
and in that order of their importance 
are shown the manifold air tempera- 
tures, the exhaust temperatures, the 
lube oil temperatures. and jacket 
water temperatures, to show operating 
settings. 

The top line up of instruments con- 
sists of the intake air pressure ma- 
nometer, the intake air temperature 
indicator, the lube oil filter pressure 
gauge, and the aftercooler water pres- 
sure gauge, which show operating 
conditions and = maintenance condi- 
tions. 

The engine instrument section also 
includes a manometer showing pres- 
sure drop across the engine intake 
air system, and a_ motor-operated 
scanning pyrometer for indicating cyl- 
inder outlet and turbocharger inlet ex- 
aust gas temperatures. The pyrom- 
eter has both high temperature and 
low alarm switches, to show when ex- 
haust gas temperatures vary from 
normal, and adjustment or mainte- 
nance operations are required, 

Therefore, at a glance. the operat- 
ing engineer can detect changes from 
the normal, and he or the maintenance 
crew can take appropriate action to 
correct any difficulties that may be 
developing. thus preventing damage to 
the generating unit. 

Of next in importance is the fre- 


quency meter on the AC unit (tachom- 


ACCESSORY EQUIPMENT BAY seen in AC plant. Full-flow filter (lower left 
takes oil from cooler, cleans it, posses it to lube oil pump. It is piped 
through a strainer back to the engine. At top is one turbocharger Air goes 
through aftercooler and then to engine m-nifold. Precooler water, circulated 
by pump behind filter, is piped to aftercooler. Behind lube oil pump is 
cooling water standpipe. Aft its left is cabinet housing accessory motor 
starters and ignition power supply 


AIR THROTTLING CONTROL for better part-load efficiency is seen (left) at 
turbo outlet. Two ignition transformers are visible on cylinder head. Pro 
truding cylinder below is pneumatic shifter for dual-com camshaft (AC plant 


only 


COOLERS FOR BOTH JACKET WATER AND LUBE OIL are lined up outside 
the buildings Two cores (note jumper manifold) are for water and one for 
oil. Temperatures are controlled by automatic shutters integrated with 2-speed 
fan control 
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in the case of the DC 


hour-meter. These in- 


eter indicator 


unit) and the 


struments are mounted on the relay 
section of the control cubicle. 


The 


cubicle also has the large red master 


relay section of the control 
alarm light and white running lamp 
near the top. Below these lamps are 
arranged the smaller amber lamps for 
alarm conditions, and red lamps for 


should be 


pointed out that in most cases, an- 


shut-down conditions. — It 


ticipatory alarm-indicating lamps are 


used, and are actuated by suitable 


alarm contactors which have control 
settings such that an alarm signal will 
be given to permit correction of a 
faulty condition, before a shutdown 
device functions to shut down an en- 
gine. 


The 


lined up as 


alarm indicating lamps are 


follows: low aftercooler 
water pressure; high lube oil filter 
differential pressure; low exhaust tem- 
perature; high air temperature; mani- 


fold No. ] 3 


jacket water level; low lube oil sump 


low ignition voltage; low 


tank level; high exhaust temperature; 
high air temperature, manifold No, 2: 
low gas pressure; high jacket water 
temperature ; low engine lube oil 
pressure; low lube oil pressure, turbo- 
charger No. 1; low lube oil pressure, 
turbocharger No. 2. 

The shut-down indicating lamps are 
lined up as follows: generator circuit 
breaker trip (DC unit only); high 
jacket water temperature; low engine 
lube oil pressure; turbocharger No. 1, 
low lube oil pressure ; 


No. a low lube oil 


speed: high outboard bearing tempera- 
| g z | 


turbocharger 
pressure: over- 
ture: low jacket water pressure; high 
engine lube oil temperature; and low 
control air pressure. 

\ siren stop-button is located in 
the lower center of the relay section 
of the cubicle. This cuts out the siren 
from the particular alarm circuit then 
energized, but does not extinguish the 
specific indicating fault lamp and does 
reset the siren circuit for any subse- 
quent fault indication. 

Speed control of the generating unit 
is accomplished from the panel by use 
of the “Raise-Lower™ 


or remote 


switch, and local 
generator control is ob- 
tained by the use of the hand transfer 
switch on the same section. A “erash” 


42 


switch operates both the electric and 
pneumatic control system to bring a 
unit to a stop quickly when necessary. 

Back on the engine section of the 
cubicle we find below the gauges and 
instruments the auxiliary “Start” and 
“Stop” push-button stations with a 
white indicating lamp, a red control- 
air indicating lamp, an “Ignition-On” 
white lamp, and the fuel gas control 
assembly. 

The fuel gas control assembly con- 
sists of cam-operated switches con- 
trolled from a pistol grip handle at 
the front of the cubicle, with an air- 
starting push button located in the 
center of the control handle. 

Inside the engine section of the 
cubicle are mounted the solenoid air- 


valves for the control 


system, and 


alarm and_ shut-down switches for 


pressure functions for which 


gauges 


pressure lines are run to the cubicle. 


Common Facilities 


The AC and the DC building auxil- 


iary equipment facilities have been 
planned to make both the buildings, 
and the rows of engines in each build- 
ing, as self-contained as possible. Fuel 
gas is, of course, the common facility 
to all buildings. 

Kach row of engines, however, is 
equipped with its own branch gas 
line, water supply, starting-air supply, 
lube and air filter oil supply and _ re- 
turn systems, and auxiliary power cir- 
cuits, to minimize dependence upon 
The facilities for 


of engines are cross Con- 


common. facilities. 


each row 
nected to provide reserve supply sys- 


tems. 


STARTING AIR 


the pneumatic control devices on each 


Compressed air for 


engine is provided from the 250-psi. 


starting-air system through reducing 


valves on each engine. As a standby 


to this high-pressure air system, the 
main plant L0O-psi. air system is con- 
nected to the 250-psi. system through 
proper checks and safeguards. This 
will supply sufficient air to operate 
the pneumatic devices on the engine. 
should the primary supply source fail. 

In the two buildings. each row of 
engines is equipped with a set of 


starting-air 


compressors and 


storage 


tank equipment. Each set consists of 


two 42-cfm., motor-driven, 250-psi. 
air-cooled compressors, and four 96- 
cu. ft.. 


tanks. 


250-psi., starting-air 


storage 


GAS SUPPLY SYSTEM—The 


plete plant has a common gas supply 


com: 


system, from which branches are led 
to each power building, supplying gas 
at a pressure of 100 psi. to the plant 
headers. Each engine takes its supply 
from this longitudinal header for the 
specific row of engines, and is equip- 
ped with a pressure regulating valve 
and gas expansion tank. The expan- 
sion tank is provided to smooth out 
the impulses of flow to the engine 


governor-controlled gas valves. 


LUBE AND AIR” FILTER 
HANDLING FACILITIES 


of this size, the unloading, storage, 


OIL- 


In a plant 


and supply, of new oils and storage of 
dirty and reconditioned lubricating oil 
and air filter oil requires equipment 
and installations not involved in 
smaller plants. The oil-handling sys- 
tem therefore requires a separate 
building for housing the oil-handling 
pumps and the — oil-reconditioning 
equipment, and a tank farm to handle 
the storage of the new, dirty, and 
reconditioned oils. 

The amount of oil being shipped 
in. unloaded and handled involves the 
provision of unloading facilities both 


tank tank 


trucks. The oil-handling building is 


from railroad cars and 


therefore adjacent to both railroad 
spur track and hard-surface roadways. 

Lubricating oil storage tank facili- 
15.000-gal. tanks. 
one tank for each of the two types of 


ties include with 
lubricating oil for the plant engine 
service, and one tank for each of the 
two types of dirty lubricating oil, 
and one tank for each of the two kinds 
reconditioned 
state. There are also two 2000-gal. 


of lubricating oil in 


storage tanks to which dirty lubricat- 
from the 


ing oil engine plants is 
pumped prior to reconditioning. 

The unloading equipment for lubri- 
cating oil includes strainers and fil- 
ters through which the oil passed. New 
oil is intended for use in the engine 
plants to make up usage of oil or to 
refill engines when reconditioned oil 
This new oil is 


is not available. 
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pumped by pumps in the oil handling 
building to strainers and meters in 
each of the 


generating 


individual g 


buildings. It is distributed in the gen- 
erating buildings by the new oil service 
headers for each row of engines. 

Dirty lubricating oil is withdrawn 
from the engine bases and circulating 
system containers by the scavenging 
pump in the center bays of the gen- 
erating buildings, and is pumped 
through strainers and meters to dirty 
oil tanks in the tank farm. During the 
batch-reconditioning stage. the dirty 
lubricating oil is pumped from these 
storage tanks to the oil handling build- 
ing. in which it is processed through 
vaporizer-type lubricating oil recondi- 
tioning units. 

From these units the oil is pumped 
back to reconditioned oil 
the tank farm. It is intended that re- 
charging engine lubricating oil systems 


this 


ove 
storage in 


will be done with reconditioned 
lubricating oil. 

The tank car or 
equipment for the air 


to that 


truck unloading 
filter oil is 
similar provided for lubricat- 
ing oil, except that one common sys- 


tem of storage and handling is pro- 
vided. Two 8000-gal. tanks are pro- 
which is used for the 
filter oil. the 
filter oil. 


three 1200-gal. dirty air filter oil stor- 


vided. one of 
new ait second for re- 
conditioned air There are 
age tanks. of the cone-bottom type. to 


allow the water and dirt in the air 
filter oil to settle off in the 


bottom tanks as much as possible, and 


Cone- 


thereby relieve the load on the recon- 
ditioning centrifuges. 

Three centrifuges are supplied in 
the oil handling building. The cen- 
trifuge discharge pumps return the 
reconditioned oil to the new and re- 
conditioned air filter oil storage tanks 
in the tank farm. 

The unloading meters, supply me- 
ters in each building, and the seav- 
enging pump meters will permit the 
keeping of records of lubricating oil 
consumption of any individual engine. 
of the entire plant, and of recondi- 
The air filter oil is 


losses. 


tioning 
metered as unloaded and as recondi- 
tioned, so that usage and wastage of 
this type of oil can also be recorded. 

Due to the possible presence of oil 


vapors in the oil-handling building. 


all of the motors and heaters on the 
filter oil 
of the explo- 


lube oil and air recondi- 
tioning equipment are 
sion-proof type. Motors on the air 
filter oil and lube oil unloading and 
transfer pumps in the oil handling 
building are also of the explosion- 


proof ty pe. 


“Unitized” Systems 

JACKET WATER SYSTEM—In  ac- 
cordance with the basic plan of “unit- 
izing” generating equipment, the en- 
gine circulating water system for each 
engine is completely independent, Each 
engine has a 700-gpm. motor-driven 
jac ket 


flooded suction, which circulates water 


water pump, arranged with 
through the water-cooling coils in the 
radiator. From the radiator. the cooled 
water is led to supply connections on 
each bank of cylinders. 

Water circulates through the cylin 


det blocks 


common outlet. From this point the 


and cylinder heads to a 


water is led overhead to a vented ver- 
tical standpipe. The water enters the 
standpipe under the maintained water 
level. thereby venting the entire water 
-ystem. Velocity of water flow down 
through the standpipe is such that en- 
trapped air is allowed to ese ape, thus 
deaerating the water. The pump takes 
suction directly from the standpipe. 
Standpipe and system water level is 


maintained by a float-controlled valve. 


LUBE OIL SYSTEM 


lubricating oil system for each engine 


The circulating 


is independent, and contains about 


2000 gal. of oil, As previously dis 
cussed, the engine sump and _ storage 
is in the engine base itself. The 420- 
gpm. motor-driven lubricating — oil 
pump takes suction from the engine 
hase, through a suction basket strain- 
er. The pump discharges lubricating 
oil to oil-cooling coils in the outdoor 
radiator, from whence the oil is led 
hack through a full-flow filter, through 
a full-flow duplex basket type strainer. 
and then to the pressure header on the 
engine. 

Arrangement of the valving in the 
system and the duplex strainer permits 
changing the wound-yarn type full 
flow filter cartridges, or for cleaning 
the main lube oil 


pressure strainer 


baskets, while the engine and the lube 
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in operation. \ pres- 


oil system are 
sure of 25 to 30 psi. is maintained on 
the engine lubricating oil header, by 


the pressure relief valve. 


JACKE 


o ’ 
| rhein 


COOLING SYSTEM FOR 
WATER AND LUBE OIL 
jacket water and lubricating oil are 
cooled in liquid-to-air, horizontal, 
tubular-type radiators in the court 
yard outside the buildings. The hori 
zontal fan discharges the air from the 
radiator to a height of some 175 ft 
above ground level. The radiator con 
tains two water-tube coil sections for 
cooling the jacket water, and one coil 
section for cooling the lubricating oil. 


Water coils have 


i} o- 
O.330-1n, 


Vo-In. OD copper 
walls. Oil 


tubes 


with coils 
have 34-in, OD 
0.035-in. walls. All coils are equipped 


heat 


tubes 
copper with 


with aluminum fins. The dissi 
pation effected by each engine radiator 
1.440.000) Btu. hr. 


1.055.000 


amounts to from 


the jac ket 


Btu. ‘hr. from the lubricating oil sys 


water and 
tem. Design specifications for these 
radiators included an ambient air tem 
perature of 104° | 


Temperature of the 


as a basis. 
jacket 
controlled at 


water 
leaving the radiator is 
155° F. and the lube oil entering the 
radiator at 160°) FL by 


electrically-operated, thermostatic shut 


automatic, 


ters on the air discharge (upper) side 
of the liquid coil sections. Separate 
thermostatic bulbs and controllers are 
provided for the lube oil and jacket 
water coils to control their respective 


shutters. Further cooling control is 


provided by the integration of 
switch to control the two speeds of 
the radiator fan motor, in accordance 
with the angle of opening of the jacket 
water shutters, 

Even though one of the main prob 
lems in the locale is that of relatively 
high ambient temperatures in the sum 
mer time, relatively low temperatures 
occur in the winter, and the plenum 
chamber 


in the radiator between the 


fan and the radiator coils has been 


equipped with four heaters 


Spat 
automatically. when 
shut 


when the ambient temperature is less 


which energize 


the radiator unit is down, and 
than 50° F. This should prevent freez- 
ing of the jacket water in the radiator 


coils, or congealing of the oil, thereby 
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restricitng the flow at very low tem- 


peratures, 


COMBUSTION AIR SYSTEM — En- 
gines in the vicinity of aluminum re- 
duction plants and alumina plants as 
involved here, encounter the hazard of 
extremely fine dust in the air; To pro- 
tect these engines from such dust, each 
engine is provided with an automatic 
-elf- cleaning, viscous - impingement. 
screen type of intake air filter. 

In the engine combustion-air flow, 
the air filter is followed by the evap- 
orative cooling unit of the combustion- 
air conditioning system. This unit is 
a wood-filled, water cooling tower in 
effect. through which the engine in- 
take air is led. Passage of the air over 
wood fill 


the wet and through the 


droplets. cools and humidifies the air 
and also dissipates heat from the water 
cire ulating in the tower. 

The engine combustion air is led 
from the evaporative cooler to the 
turbocharger inlet, and is discharged 
from the turbocharger through the 
shell and tube aftercooler to the en- 
gine air manifold. The combustion air 
is cooled in the aftercoolers. by the 
basin water from the evaporative cool- 
ing tower. 

Temperature of the cooled manifold 
this 


air conditioning system is controlled 


air resulting from combustion- 


thermostatic valve which 


trols the 


by a con- 
circulation of the 


The 


pump. 


tower 
water. aftercooler cir- 


takes 


ooling 
COON g 


culating water which 


OIL HOUSE VIEWS showing (top) the centrifuges with heating 


equipment and controls for cleaning air filter oil 
various oils 


the transfer pumps for 


Below are 
and buildings with the 


unlosding pumps in background. At the left are the vaporizers 


for reconditioning the lube oil. 


water from the tower basin, through 
the aftercooler. then over the tower. 
is automatically cut out when the 
ambient air temperature drops to a 
pre-determined figure that will permit 
maintaining a_ satisfactory tempera- 
ture in the engine air manifold with- 
out cooling. 

The 


system has the decidedly advantageous 


combustion-air conditioning 
results of lowering fuel consumption. 
aiding orderly combustion flame prop- 
agation thus reducing cylinder pres- 
sure and noise. and reducing the heat- 
load on all cylinder parts. The two- 
stage air cooling and humidifying sys- 
effective. 


little attention and water supply. 


tem is very and requires 

These performance benefits are oft 
great importance in obtaining § satis- 
factory operation of the high-com- 
pression supercharged gas engine. The 
development of this type of engine has 
been accelerated — by provision ol 
cooled air at a uniform temperature. 
to stabilize the mixture, and cool com- 
bustion chamber parts, by removing 
heat from the air due to supercharg- 
varying and high 


ing and due to 


ambient temperatures. 
EXHAUST SYSTEM 


silencing problem at this plant re- 


The exhaust 


ceived considerable attention due to 
the desire to avoid possible exhaust 
sound difficulties in nearby communi- 
ties. Corpus Christi and a number of 
other communities are across the water 
from the plant. Exhaust silencers were 
selected to 


therefore provide the 


quality of silencing needed, 


Building Ventilation 
The 
building was carefully studied, as Rey- 


Metals 


place the engine-generator buildings 


ventilation problem in the 


nolds Company desired to 
under a pressure of 14 in. of water. 
to prevent entrance of the fine dust 
around the plant site, into these build- 
volume of 64.000 cfm. 


is therefore introduced into the build- 


ings. An air 


ing per engine for ventilation, sepa- 
rate from the engine combustion air. 

It is calculated that this volume of 
air will dissipate the heat from the 
generator, excitation unit, engine and 
piping radiation. and switchgear en- 
heaters, with the re- 


rise of 40 F 


closure space 


quired temperature 
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through the building. This air is not 
cooled because of difficulty of doing 
+o without increasing the humidity to 
the detriment of the equipment. In- 
take air for engine ventilation is filter- 
ed through the type of automatic, self- 
cleaning. Viscous-impingement screen 
air filters used for the engine com- 
bustion air. 

Axial-flow fans are provided in the 
plenum chambers of each of the build- 
ing air intake filters. The upper fan 
discharges 34.000 cfm. into the build- 
ing through a horizontal duct at an 
over the 


opening engine-auxiliary 


motor-control cubicle. This air is di- 
rected ‘downward to a point between 
adjacent engines for general engine 
The 


the plenum chamber direc ts air down- 


ventilation. 


space lower fan in 


ward at an angle. and the duct is led 
through the pipe trenches to the un- 
der-floor ventilating air duct space 
heside the engine foundation block. 

1000 cfm. is taken 
for ventilation of the two — pipe 
trenches, 20.000 cfm. is taken off for 


direct introduction of air into the in- 


From this duet. 


take side of the generator to be cir- 
culated by the generator cooling fans, 
and the remaining 6000 cfm. is ad- 
mitted into the building horizontally 
near the generator-end crane column. 

There are intake air filter and ven- 
tilating fan units. each having a ca- 
pacity of 34.000 cim.. which discharge 
ventilating air into the center bay 
auxiliary sections in each of the build- 
ings. to provide air to those specific 


points. 


Electrical Features—AC Plant 

In discussing the plant electrical 
systems. ‘the AC generating building 
is covered first, as it provides auxil- 


lary power to permit operation of 
the DC pot line generating buildings. 
Each of the engines in the AC build- 
Electric 
coupled  engine-type generator. rated 
2500 kw.. 3125 kva. at 0.8 PF, 3- 


phase, 60-cycles, 4160-volts at 50° C 


ing drives a General close- 


temperature rise continuous — with 


Class A 


The engine-generator units are di- 


insulation. 


vided into three groups of three gen- 
erating units each. Each group serves 
a 4160-volt bus section of the main 


AC metal-clad switch gear equipment. 


Each of the three bus sections are in 
turn synchronized through synchroniz- 
ing reactors to a common synchroniz- 
ing bus. 

The 


feeder breakers serving not 


1160-volt 
only the 
two DC pot 
line generating buildings. but also the 
total of 
6000 kva. of general 
distributed 


3-bus sections have 


unit substations in the 


area unit substations for a 
approximately 
plant power throughout 
the pot rooms and service areas. A 
feeder circuit tie between the three 
hus sections and the alumina plant 
(now under construction) connecting 
the alumina plant's two turbine-gen- 
erator units to the A¢ engine generat- 
ing building electrical system, com- 
pletes the power distribution system. 

Under normal operating conditions 
each AC generator serves its own unit 
auxiliaries through a 112.5-kva. auxil- 
iary power transformer located on 
building columns opposite the end of 


the generating unit. This is a_ basic 


part of the plan to “unitize” equip- 


ment. and to free individual units of 
dependence on common plant facili- 
ties. For initial starting operations, 
however, the auxiliaries for each en- 
gine are served from a 480-volt start- 
ing bus which is supplied electrical 
energy by a LeRoi gasoline engine- 
driven generating unit, rated 300 kw. 
at 480 volts. 

The 


mally 


80-volt starting bus is nor- 


served by a unit substation, 
which in turn receives its power from 
one of the main bus sections. There- 
fore, the unit substations serve start- 
ing power at any time after a max- 
been 


units have 


LeRoi 
only for the 


imum of two main 


started, and the emergency 
generator set is needed 
start of the first 


emergency lighting and essential serv- 


two units. or for 
ices in case of complete shutdown. 
The LeRoi gasoline engine-genera- 
tor set is served by conventional 
switch-gear and control gear. and is 
so set up from a control standpoint 
that upon failure of voltage on the 
bus section. the 


starting emergency 


set will be automatically started. 
Once this unit comes up to rated 
voltage and speed, a circuit breaker 
is closed automatically, connection to 
the normal auxiliary supply from the 


AC building unit substation is tripped 
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out, and essential services are re- 
established for the AC plant. Connec- 
tion from the AC plant essential serv- 
ice to other buildings is contemplated 
in the near future. 

All generators are operated with the 
neutrals grounded through a ground- 
ing resistor for ea h bus section. Neu- 
tral disconnecting switches are 
vided for the 


neutral 


pro- 
isolation of all 
LLOv volt 


gzener- 
ator terminals. A 
lie circuit is provided for supplying 
power to the local public utility on a 
contract basis. 


control bay there is 


metal-clad 


In the center 
the main AC 


the = synchronizing 


switchgear, 
reactor-assembly 
cubicle, the neutral grounding cubicle. 
the general services unit substation, 
charger, the sta- 


the station battery 


tion battery, the emergency generat- 
ing set excitation and generator con 
trol 


and general services cabinetrol motor- 


cubicle and 480-volt starting bus 


control center, A master alarm panel 
number of AC 


and the 


to indicate the units 


running number of circuit 
breakers closed is located in this bay 
for visual observation. 

The auxiliaries for each generating 
unit are served through the 480-volt 
engine auxiliary motor-control cubicle 
which is served from either the 480- 
volt starting bus, or the general serv- 
ices unit substation, through air cir- 
transfer the in- 
load 
the station supply to that unit's 112.5 
kva. 
bac h 


trolled and operated from individual 


cuit’ breakers) which 


dividual unit's auxiliary from 


auxiliary transformer supply. 


engines auxiliaries are con- 
engine-generator control cubicles locat- 
ed at the generator-end of the unit. 

The main Af 
is provided with an Edwards annun- 
the. 


metal-clad switchgear 


ciator system which — indicates 


breakers which have been tripped. 
This system is tied in with the plant's 
master alarm siren control system to 


give the switchboard operator im- 
mediate indication of breaker trip and 
the need for correction of the diffi. 
calty. 

suilding ventilation and individual 
served 


located 


engine ventilation fans are 


from motor-control centers 


conveniently near the motor-driven 


fans themselves. A battery-circuit dis- 


tribution panel distributes the station 
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storage battery output to the DC con 


trol circuits wherever DC power is 


required, An 


automatic throw-over 


swilch operates failure of the 
AC system to connect in the 
battery on a 1 


lighting system 


upon 


station 
storage emergency 


| he 


general services unit substa- 


tion, located in the center control bay 
the cab- 
inetrol unit located in the lube oil and 
This 


contains the 


supplies a feeder circuit to 


Viseosine pump house. service 


cabinetrol unit 


motor 


starters, disconnect 


switches for the 
operation and control of the viscosine 
centrifuges, the lube and viscosine un- 
loading pumps, the lube oil and vis 
cosine and the lube 


oil vaporizer units. A dry-type light 


transter pumps, 


ing transformer and lighting panel 


built into the cabinetrol unit supplies 
control SVs 


the lighting and 


tem for the 


system 
interior and exterior of 
the building. 

Swinging bracket-type  synchroniz- 
ing panels are located on each end of 
the three main metal-clad switchgear 
sections. This arrangement permits the 
switchgear operator to stand at any 
point along the metal-clad switchgear 
still be 


the sym hrose ope, 


section and able to observe 


frequency meter 
and volt meter, when paralleling units 
and when making system voltage ad- 
justments. 

The 


metering compartment has a 


switchgear 


r 


main metal-clad 
totaliz- 


ing panel which contains a Leed 
Northrup recording voltmeter and an 
L & N recording kw.hr. meter. Each 
feeder circuit-breaker cubicle is equip- 
that 
proper accounting of the AC electrical 


ped with a watt-hourmeter so 


energy supplied any of the service 
areas or either of the DC generating 
plants can be had. For a service plant, 
reliability 


utmost and dependability 


is to be found here. 

Due to the climatic 
this 

built 


compartment and into generators and 


conditions en 


countered in installation, space 


heaters are into every cubicle 
other equipment, which if not kept 
would fail within a 


demand from the space heaters alone 


reasonably dr \. 


short period of time. 
would electrically heat approximately 
ten five-room houses comfortably. 


It is to be noted that all 4160-volt 


46 


feeder 


so there are 


circuits are run underground, 
ho overhead lines which 
would normally require lightning pro 
tection. By using an underground dis 
tribution system for all feeder circuits 
faults dae to 


disturbances — are 


the line lightning of 


other practically 


eliminated. 


Electrical Features—DC Plant 
The preceding description of the 
covers the 


AC) generating building 


power supply for general plant needs. 
The DC generating building, provid 
productive powell for the aluminum 
reduction pot line buildings. 

In the DC generating building, each 
of the engines drives a General Ele 
tric engine-type rated at 
2500 kw.. 


insulation, at 40° 


generator 
725-volts DC with Class b 
temperature Piste 


differ 


compounded, they are de 


Since these are 


continuously. 
entially 
signed to operate over a voltage range 
of from 650 to 800 volts without ex 
ceeding permissible temperature rise 


for Class B 


The generator is therefore capable of 


insulation on any part. 
carrying 3850 amp. maximum at the 
low voltage and a maximum of 3125 
amp. at the top voltage. 
have 250-volt) shunt 
Normally all 
parallel 
fields are 


from a common excitation bus. 


All generators 
fields, 


ate oin 


generators opel 


and similarly their 


shunt operated in’ parallel 
There 
are two duplicate and alternate field 
husses, each supplied from a 400-kw. 
main excitation 
hither 
switched to either excitation bus, 
the shunt field of 


may be 


motor-penerator set. 


main excitation unit may be 


and 
main 


ae h yener 


ator ewitched to either excita- 
tion bus. 


ach 
ited 


generator has a 


shunt-field 


motor oper 


rheostat which serves 


two purposes: (1) To adjust the volt 


age of any yvenerator to that of the 


bus when paralleling units and (2) to 


control the current division between 


generators when operating in par allel. 


Rach generator is provided with 


both a positive and a negative line 


circuit breaker. The negative tine cir- 
cuit breaker has over-current trips to 
protect against bus faults and severe 
over-currents. 


breaker has 


rent trips to protect against faults in 


generator The positive 


line cireuit reverse-cur- 


the generator or the leads or bus to it 
bach of the main excitation motor 
generator sets is driven by a 


LOOO-v oll, 


wid hy 


synchronous motor which 
recelves its powel by a separate tf ed 
er from the AC building 


Rach exciter set is provided with its 


cene ; 
generating 


own separate amplidyne  motor-gen 
erator set. The amplicdy ne veherator set 
simply serves as a high gain or am 
plifying exciter set for the main ex 


Citation motor-generator sets, and it ts 


by the control of the amplidyne fields 
that the main pot line voltage or cut 
rent is controlled, 

The amplidyne field may be 
trolled by 


ated 


ot 
a separate manually-oper 


potentiometer, or aubormiaty ally 


by control of either pol line HM peres 
or volts, by potentiometers built) inte 
the Leeds & Northrup recording and 


controlling ammeter and voltmeter 


located on the master control pane! 


in the master control room 


The master control panel operator 
choose either automatic of 


may hain 


ual control and transfer from one to 
the other without interruption of a 


unit is provided with an 


pol line enpine-generatot 
engine gen 
erator 


control cubiele which contain 


the DC 


voltmeter and ammeter for 


generator. An AC-operated cur 


rent-measuring reactor measures the 


current on the peneratot hus ma 
this current is indicated on the con 
trol cubicle’s ammeter as well as an 


other ammeter on the master oper 
ators control panel, 

All current 
DC bus tie to the power plant for the 


and the 


measurements for the 


other pot line main bus to 
the pot room are made by means of 
current-measuring reactors. The gen 
erator circuit reaetor is rated at SOOO 
hus tie 


20.000 


amp.. the 


rated at 


circuit) reactor 


ainp., and the main 


pot line current-measuring reactor is 


rated at 120,000 amp. By the use of 


these reactors, currents may he meas 


ured aceurately at several remote 


points, while keeping the metering 
circuits jsolated 
age DC hus 

In the 
DC building are 


stations. the 


from the high volt 


central control bay of the 
located the unit sub 
main excitation MG sets 
M-G sets, the 


battery, a 


the amplidy ne station 


storage Phanotron battery 
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CONTROL CUBICLE of the type associated 
with each engine. Engines may be stopped 
and started here and control then trans 
ferred to the master control station. All 
remote controls, shut-down 
features focus at this central po nt 


alarms and 


GAS SUPPLY CONTRCL on the engine 
Supply pipe is af right with pneudyne 
operated gas cock controliing flow until 
the governor takes over. Air for control 
system is taken through reducer from air 
pipe at left 


charger, main excitation switchgear, 
general service cabinetrol motor-con- 
trol 


panel. 


cubicle and the master alarm 
The operation of the engine auxil- 


iaries, plant's common equipment, 
main excitation generator sets, ampli- 
dyne M-G sets, lighting, and other 
services is dependent upon power 
from the AC building. Separate feed- 
er circuits bring AC power to three 
unit substations located in the center 
control bay. 

Fach of these two-unit substations 
750kva. 
4160-volt primary, 480-volt secondary, 


sel up “Back to Back”. 


auxiliary motor control cubicle is sup- 


includes two transformers, 


Kach engine 


plied from the unit substation through 
an AK-1-15 air circuit breaker. 
The 


tions are supplemented by the gen- 


auxiliary power unit substa- 


eral services unit substation which 
supplies all building services, light- 
ing. air compressors, lube oil and 


viscosine scavenging pumps, station 
battery charger, cranes and building 


ventilation fans. 


Engine Auxiliary 
Equipment Control 
Each AC and DC generating build- 


ing engine’s auxiliary motors and 
control cubicle located in close prox- 
imity to the engine’s auxiliaries in 
the auxiliary bay. This cubicle con- 
tains separate magnetic motor start- 


ers for each motor as well as the ig- 


nition battery, the ignition rectifier 
and charging equipment for the bat- 
tery. The auxiliary power transformer 
located in this cubicle along with its 
distributes all of the 


with the 


panel board 


auxiliary power associated 
control circuits for the unit. 


The 


sists of a 


ignition supply system 


con 
selenium oxide rectifier 
which normally supplies the engines 
ignition in parallel with the ignition 
storage battery. In case of failure of 
the transformer feeding the rectifier 
or in case of rectifier failure, the bat- 
tery will supply 12 volts DC to the 
engine ignition system without caus- 
ing an engine shutdown. 

built 


into this system to keep the ignition 


An Exide charge-control is 


battery maintained at full charge while 
the engine is running under normal 
conditions or while the unit is shut 
down and the battery is standing by. 
An aftercooler water temperature con- 
trol contractor is built in the control 
shut off the 


when the 


cubicle to aftercooler 


water system ambient air 
temperature outside the building falls 
below 60° F. 

Radiator space heaters are supplied 
from the control cubicle and are auto- 
matically turned on and off by an- 
other temperature control which turns 
on the space heaters when the ambient 
drops below 50° F. 
interlocked with the 
control starting cir- 
that the 
heaters are turned off when the gen- 


air temperature 
This control is 
auxiliary motor 
cuit in such a 


way space 
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erating unit is in operation, Gen- 


erator space heaters are controlled 


from auxiliary relays on the circuit 
breakers so that when the generating 
unit is in operation the space heaters 


remain off. 


Master Control Setup 
located 


between the 


A master control room is 


approximately midway 
ends of the two DC power plants ad- 
jacent to the pot rooms and not only 
includes the master control room but 
provides office space for the power 
plant superintendent and his. staff. 
The 
the engine, run it as required, parallel 
the generator on the DC bus, obtain 
load then 


control of the generating unit to the 


operator will normally start 


partial and transfer the 


remote master operator's control 
panel. The remote master operator's 
panel contains a group of duplicate 
devices for each separate engine-gen 
erator unit as well as the devices for 
the common control of the excitation 
system and the pot line metering 
equipment, 

Located on this master panel is a 
duplicate generator ammeter, a control 
switch for the generator motor-oper- 
ated field rheostat, an emergency trip 
button for the generator circuit break- 
ers, and two indicating lamps. One 
lamp indicates that the unit is ready 
that the 


been transferred from the floor oper- 


for load, and control has 


ator to the master operator’s panel. 
The other light 


indicates an auto- 
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matic shutdown of that unit when such 
occurs, or indicates an alarm antici- 
patory to a shutdown if the floor oper- 
ator cannot remove the engine gen- 
erator normally from the bus. 


Included 


trol room is a master alarm panel to 


also in the master con- 
indicate the number of units running 
and breakers closed in the AC en- 
gine generator plant. 

The common control on the master 
operator's control panel includes an 
ammeter and voltmeter for the pot 
line, Leeds & Northrup recording volt- 
meters and ammeters and wattmeters 
for the pot Here 
are the ammeter and voltmeter for the 
DC bus tie 


meter 


line control. also 
circuit breaker and am- 
and voltmeter for the main 
excitation system. 

Control of the amplidyne regulat 
ing system is at this panel which in- 
cludes the manual control potentio- 
meter as well as current pre-set and 
voltage pre-set rheostats whereby any 
predetermined value of current ot 
voltage for the automatic control of 
the pot The 


panel also includes transfer switches 


line may be selected. 
which permit the master operator to 
select the type of control desired, and 
indicating lamps to show which trans- 
fer has taken place when proper rheo- 
stat adjustments have been made. 
There is also provided a master 
crash button which is case of emer- 
gency will bring the main pot line cur- 
rent quickly to near zero, then trip 
lock out all 
This is 


suicide control of the amplidyne mo- 


and generator circuit 


breakers, accomplished — by 


tor-generator set. There are several 


emergency crash stations located in 
the pot room itself which perform this 
same suicide control function. 

The Leeds & Northrup recording 
voltmeter 


ammeter and 


include the 
control potentiometers which provide 
the automatic signals for pot line con- 
trol. The L & N instruments have in- 
tegrating devices so that the record 
of amp.hr., volt-hr., and kw.br. are 
kept continuously regardiess of the 


method of control at any time. 


Operator's Control 


Since starting, running and_ stop- 


ping a generating unit is at the finger- 
tips of the operator when he is stand- 
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ing at the engine generator control 
cubicle, it is possible for this same 
operator to put an engine on the line 
supplying electrical energy to the bus 
within one minute after starting the 
engine auxiliaries. 

The 
simplified to the extent that the oper- 
ator 


starting operation has been 


need only press the auxiliary 
start button to set up a relay which 


of the 


gine’s auxiliaries, energized all of the 


starts all motors on the en- 
control circuits, and at the same time 
resets the ignition safety switch and 
turns on the engine’s control air 
system. 


Once all 


properly and the gas control handle is 


auxiliaries are running 
in “Start” position, series-connected 
pressure and temperature contactors 
and the overspeed contactor set up 
electrically and pneumatically, the sys- 
tem is ready for turning on the start- 
ing air. The operator receives an in- 
dication that everything is ready for 
turning on the starting air when the 
“control air off” red signal lamp goes 
out. 

By pressing the start button on the 
center of the control handle, a sole- 
noid-operated air valve admits 250- 
lb. air to the engine’s pilot starting 
system, and the engine is rotated by 
the high-pressure air. Three seconds 
after admission of starting air, the 
ignition is turned on by the ignition 
which releases the fuel 


delay relay, 


gas control handle detents. so the 
operator can start the admission of 
gas to the engine. 

By turning the gas control handle 


just through the starting position, 
sufficient gas will be admitted to the 
cylinders to start firing. and as the 
engine comes up to the speed for 
which the operator has set the gover- 
nor, the operator turns the control 
handle to the full “Run” position. 
With the control handle in the “Run” 
position, the scanning pyrometer is 
put into operation, the engine's “On” 
indicating lamp shows all functions 
to be satisfactory and the engine is 
ready for load. 

DC units are loaded from the con- 
trol cubicle and put on the bus: 
transfer of the control to the master 
operator is then accomplished at the 
cubicle. AC 


loaded at the control cubicle. but at 


control units are not 
the center bay main metal-clad switch- 
gear. Control of the generating unit 
local to the 


remote position by the engine oper- 


is transferred from the 


ator. The switchboard operator then 
loads the AC unit in accordance with 
the demand desired. 

A normal shutdown of the generat- 
ing unit consists of the operator re- 
moving the load from the unit at the 
control cubicle in the case of the DC 
units, or at the main metal-clad 
switchgear in the case of the AC units. 
When the generator load has been re- 


EXCITATION MOTOR-GENERATOR SETS are duplicated for each 
row of engines in the DC plant. Either can carry the load. In 


foreground is 
Screened enclosure 


amplidyne M-G_ set for 


excitation 
battery set with 


control of 


behind houses 125-volt 


automatic charger. 
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duced to near zero, he trips the main 
generator breakers. 

The engine is stopped by turning 
the gas contro! handle to the “Off 
position. This shuts off the gas and 
at the same time sets up a time-delay 
shuts off 


seconds later. All pneumatic controls 


relay which ignition ten 
are returned to their “Off” position 
the left 


running so may be 


and engine auxiliaries 
that the 


cooled 


are 
unit 
properly down for a_ short 
period of time. 

In the event that an alarm contactor 
makes contact, the operator need only 
the 


light to determine the cause of the 


silence the siren, look at alarm 


unit’s difficulty, and take appropriate 


action immediately. In the case of a 


shut-down contactor or safety de- 


vice operating to shut the unit down, 


the entire control system is dener- 


gized as during a normal shutdown 
except that the operator cannot im- 
mediately restart the engine until he 
has returned the gas control handle to 
the “off” position, and performed the 
same sequence of starting operations 


as he normally would for a routine 


startup. 


\ load-control contactor prevents 


loading a cold engine. This is ac- 
complished by a temperature contactor 


set to close at 80° F.. with the tem- 


perature bulb inserted in the lube oil 


stream to the engine. 


Good Training—Good Operation 
We believe this to be the first time 


Engines 
Ignition System 
Turbochargers 
Governors 
Generators 
Excitation M-G Sets 
Amplidynes (DC) 
Exciters (AC) 
Cooling System 
Coolers, Lube Oil & Jacket Water 
Standpipes, Jacket Water 
Circulating Pumps & Motors 
Lube Oil System 
Pumps 
Motors 
Strainers 
Filters : , 
Combustion Air System 
Filters, Intake Air 
Precooler, Intake Air . 
Aftercooler, Intake Air 
Water Circulating Pump & Motor 


(DC 


Cooper Bessemer Corp 
Cooper-Bessemer Corp. 
Cooper-Bessemer Corp 
Woodward Governor Co 


..General Electric Co 


Cooper-Bessemer Corp. 
Allis-Chalmers Mfg. Co 


Delaval Steam Turbine Co 
Allis-Chalmers Mfg. Co 


Commercial Filter Co. 


American Air Filter Co 
The Marley Company 
Young Radiator Company 
AllisChalmers Mfg. Co. 


that a large industrial concern such 
as the Reynolds Metals Company has 
provided facilities for the instruction 
of their operating personnel covering 
all equipment installed in the gen- 
erating plants, prior to placing such 
plants in operation. Heretofore, the 
practice has been to send the operal- 
the 


personnel to the manufacturers’ fac- 


ing personnel and maintenance 


tories to see the equipment put. to- 
tested. Such 


struction does not provide the oper- 


gether and limited in- 
ating personnel with the overall pic- 
the 


that goes into the operating picture, 


ture of function of every device 
or the equipment involved. 

the Reynolds Metals 
Company's officials’ request. the Gen- 
Electric the 


week of November a school 


Therefore, at 


eral during 
26 held 


of instruction for the electrical main- 


Company 


tenance and operating personnel in 
Philadelphia. 
There the Reynolds key operating per- 
sonnel fully 

of the the 


trical equipment being supplied. 


Schenectady and in 


were made more aware 


functions of all of elec- 


Again at the company’s request. 
a school for all operating personnel 
was set up and put into operation the 
week of January 20 at Corpus Christi. 

The authors and Mr. F. L. Kaestle 
of the General Electric Company were 
in charge. and representatives of the 
manufacturers supplying the equip- 
ment for the engines or the electrical 
equipment, or the allied equipment. 
were invited to the 


lecture before 


operating people. 


List of Principal Equipment 


All Pumps 
General Electric Co. All Motors 
General Electric Co Air 
General Electric Co Fuel System 


Expansion Tanks 


Pressure Regulators 


Young Radiator Co Exhaust Silencers 
Building Air System 
Filters 
Fans 


The Elliott Company Cubicles 

Instrumentation 
Gauges 
Pyrometers 
Manometers 
Thermometers 


Control 


Diesel Power and Diesel Transportation 


Eliminaters & Meters 


Starting Air Compressors & Tanks 
Batteries, Station & Ignition 


Emergency Engine Generating Unit 


The engine functions, its design, 


its maintenance, its operation, and 


lubrication were all discussed = by 


Cooper-Bessemet and 


representatives 
electrical equipment Was 
described by F. L. Kaestle. 
\ilis-Chalmers 


Company. 


col 
pletely 
Representatives from 
Manufacturing American 
Air Filter Company, DeLaval Steam 
Turbine Company, Young Radiator 
and Gardner Denver Company, con- 
ducted lectures on their equipment 
as it applied to this particular’ in- 
stallation. Slides and movie film were 
used to the best advantage and ques- 
tion and answer periods were com- 
pletely taken up by the Reynolds 
personnel, 


The 


plemented by a final inspection trip 


series of lectures were sup- 
through the generating plants at which 
time various representatives went over 
the fine points of their equipment. 
This effort on the behalf of all 
operating people concerned certainly 
has paid off, for the operating per- 
this date 


equipped to handle the 


even at early 


fully 


problems of operation and = mainten- 


sonnel are 


more 


ance of generating plants the size of 
the 


difficulty and expense to the owner. 


these with minimum amount of 


Operational failure of the equip- 
ment has been minimized. Emergency 
shutdowns few and far between. 
Accidental 


rarely. 


are 
on curred 
this all 


operation 


shutdowns have 
As the reader can see, 
better the 


maintenance of the plant and reduces 


tends to and 


its operating costs materially, 


Reconditioning System, Lube Oil & Viscosene 
Reconditioner, Lube Oil 
Centrifuge, Viscosene 


U. S. Hoffman Co 

The Sharples Corp 
Delaval Steam Turbine Co 
Allis-Chalmers Mfg. Co 
Bowser, Inc 


Cooper-Bessemer Corp 
Fisher Governor Co 
Burgess-Manning Co 


American Air Filter Co 
Joy Mfg. Co 
Gardner-Denver 

Electric Storage Battery Co 
General Electric Co 
Manning, Maxwell and Moore 
Instrument Co 
The Bristol Co 
Instrument Co 


The LeRoi Co 


Meriam 


Taylor 
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In addition to checking crankc-se for correct grade and level of 
lubricant, check all other points of lubrication Lefore it is put 


in service 


Check air cleaner to be sure the oil is at the correct leve! 
Manufacturer's specifications as to type and weight lubricants 
should be followed 


Treat Your New Tractor to a “Break-In” 


Most important time of your tractor’s life is probably its first few 


hours of operation. 


your machine through this crucial period. 


by Fred Schreck* 


HAT shiny 


just been delivered to you deserves 


new tractor which has 
proper breaking in. It will certainly 
better 
good start. After all, a tractor is the 


serve you for having had a 


earthmoving man’s principal “power 
tool” and it’s a pretty expensive tool, 
too. By following a few simple in- 
structions, you can put 


your new 


tractor’s “muscles” in top-notch con- 


dition to dig in and move more 
money-making payloads for you. 
distributor 


Generally, the tractor 


will give the necessary break-in’ in- 
structions when he delivers the trac- 
tor. If possible, the future operator 
and the maintenance man should be 
on hand to receive these instructions. 
In fact, they are so important that we 
believe a short review of the main 
points will be interesting and helpful. 

First item on the check list for a 
new tractor is the lubricating oil. 
Some manufacturers prefer to deliver 
tractors with a “ship-away” oil, which 
contains a rust inhibitor. This is ideal 
for a tractor that will be stored for 
some time and should be kept in until 
*Asst. General Supervisor of Service, In- 
dustrial Power, International Harvester Co. 
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machine is put in service. However, 
you cant run a tractor on the job 
with this type of oil without risking 
serious damage. 

So if you're going to put the ma- 
chine to work right away, drain this 
lubricant and replace it with the ree- 
ommended oil before putting the trac- 
tor on the job. 

When the tractor is delivered with 
“break-in” oil, you can put the ma- 
chine to work right away, but be sure 
that you drain this original lubricant 
at the time indicated on the shipping 
tag. Then follow your operator’s man- 
ual for instructions as to what type 
of oil must be used. 

Incidentally, factory recommenda- 
tions for lubricating oil are more im- 
portant today than ever before. There 
are two main reasons why this is true. 

First, engines deliver more horse- 
power today for the same cubic inch 
displacement than they did some years 
ago. Naturally, a higher output en- 
gine deraands better lubrication than 
an engine running under lighter loads. 

Secondly, today’s fuels frequently 
have a higher sulphur content, espe- 
cially in certain parts of the country. 
Therefore, lubricating oils with an 
mini- 


additive are recommended to 


Here are some important tips on how to best get 


the effects of contamination by 
fuel 


“com- 


mize 


these fuels. In other words. the 


and lubricating oil must be 

patible.” Ii they are not, the rate of 

wear on piston rings, cylinder walls 

and bearings will increase greatly. Be- 

cause of the non-uniformity of fuels, 
as 


“Supplement 2” oils are usually rec- 


ommended by most manufacturers 
since they are higher additive oils and 
will take care of high sulphur fuels. 

Naturally, proper storage of lubri- 
cating oils is important to avoid any 
contamination before they are intro- 
duced into the tractor’s lubricating 
system. 

When the tractor actually gets on 
the job, it is important that the engine 
be completely warmed up. The engine 
should be run at a fairly fast idle so 
it will 


A shorter warm-up period not only 


warm up in a shorter time. 
saves time but prevents condensation 
from forming in the crankcase which 
hastens the contamination of lubricat- 
ing oil. 

During the warm-up period the op- 
erator has an opportunity to make a 
visual inspection for oil, water, and 
fuel leaks. He should also check the 
oil and radiator coolant to see that 
79) 


(Continued on page 
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SUPPLY OF FERROUS SCRAP is temporarily satisfac- 
tory. Cooperation of industry and the steel strike are 
beth factors. In a recent NPA meeting with the IAC it 
was pointed out that the current surplus could well be- 
come a shortage again when the mills start rolling. Winter 
shortage could result from decrease in ore. Supply has 
been decreasing due to steel strike resulting in prevention 
of unloading of ore vessels, and miners’ strikes in several 
areas. Also, the winter lake freeze-up will decrease ship- 
ments. With less ore, more serap is used. Long-term and 
worldwide shortage is foreseen after current surplus is 


worked off. 


INTERNAL COMBUSTION ENGINE TAC 


and up) reported Third Quarter sales and production 


(750) rpm, 


holding up to previous estimates, with better prospects 
for Fourth Quarter. On the subject of controls, the con- 
sensus was that they should be removed as soon as pos- 
sible. totally and simultaneously and not by selective 
revocation. Members conceded, however. that the steel 


work stoppage has stymied efforts to abolish controls, 


COMPETITION FOR FORGING BARS, extensively used 
for munitions and shell program, is forcing small-engine 
builders to go to high-cost warehouses and specialty mills. 


ret these at 


IAC members claimed that they could not g 


mill prices and as a result of higher prices were being 
. . . . 
penalized. NPA expressed hope that the situation would 


ease as additional production facilities are completed. 


TAX AMORTIZATION AND EXPANSION GOALS have 
been outlined by Defense Production Administrator John 
H. Martin. Except in certain categories, no rapid amorti- 
zation should be planned without prior consultation with 
agencies responsible. Many expansion goals have been 
filled or sufficient applications are pending. Further ap- 
plications in these categories will be denied. Of interest 
to the diesel industry and allied fields are the following 
expansion goals listed, with NPA Div. involved: 


Machinery Div. 


Power Cranes and Shovels. 


Construction Crawler-Type Tractors; 


Batteries: 


Switchgear, 


Electrical Equip. Div. Industrial 


Storage 


Transfermers, istribution ane ower: 
I f Distribut i P 


High Voltage. 
Engine and Turbine Div. — Heat Exchangers. 
General Components Div.—Bearings, including Anti-Fric- 
tion; Gears and Gear Drives; Mechanical Power Trans- 
mission (except Precision and 


gears) ; Large Size 


Fasteners. 


Diesel Power and Diesel Transportation 





All Railroad Equipment, 


Water and Sewerage Facilities. 


Railroad Equipment Div. 
Water Resources Div. 


Various Claimant Agencies have overlapping requirements 
covering not only the above but raw and processed ma 
terials, metallic and otherwise. Also, they require com- 
plete units incorporating many of the products falling 


under the Divisions. 


AMENDMENT TO CMP REG. 5 affects MRO items. It 
removes the $1000 limitation on cost or quantity of ma- 
terials used for a single installation project but retains 
quarterly restrictions on expenditures, Definition of in 
stallation now includes setting up or relocation of ma 
chinery, fixtures or equipment not occurring in conjune- 
tion with a project covered by CMP Reg. 6 and which is 
carried as capital. This does not apply where building 
is less than year old and installation is part of construe- 
tion project. “Minor capital additions” now includes all 


items pure hased for single project. 


SOME CRITICAL MATERIALS were discussed in recent 
NPA-IAC meetings. Continued conservation of tin is re 
ported as necessary as it is not known how long the 
current supply will prevail. Although copper is in fairly 
short supply, it was possible to increase Third Quarter 
allotments. This was largely due to decline in’ world 
copper prices. Government has revised) price policy to 
permit U.S. producers to pass on to domestic consumers 
80 per cent of the differential in foreign and domestic 
prices. It is felt that this action will encourage imports, 
long curtailed, Result of import lag is that the U.S. is 


not getting all the copper authorized under International 


Materials Conference agreements. 


TUBULAR HEAT EXCHANGER TA 


NPA officials listed three major problems: Inventory limita- 


in a meeting with 


placement of material allotments; and shortage of 
According to CMP Reg. 1, steel items 


are limited to 45-day supply, and copper items to 60-day 


tions: 


some raw materials. 


supply or in either case, to a “practical minimum working 
inventory, whichever is less”. Manufacturers recommended 
that they be permitted to maintain a practical working 
inventory without reference to days. Also, permission to 
CMP 


materials earmarked for a specific job. NPA agreed to 


accept into inventory, regardless of CMP Reg. 2, 


consider and asked for applications for relief stating 


classes of materials shortage. 
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Illustrating how filter may be 
attached to engine—lower hose 
is hooked into the block and 
outlet hose (top) connected to 
the suction side of 
pump. 


the water 


Protecting Closed Cooling Systems 


Scale, corrosion and rust are the enemies of cooling systems. 
Preventive measures are frequently overlooked in the smaller 
engines until trouble is encountered — then it is too late. Some 
information about the problem and a possible solution are given 


here. 


HAT is a closed cooling system ? 

This is a question which is not 

given enough thought in small engines. 
In most heavy duty installations water 
is treated and cooling systems are kept 
clean. Zine plugs or pencils are used 
to reduce electrolytic action in) such 
places cas heat exchangers where bi- 
metallic couples are common. Rust in- 
hibitors are used. Cooling system 
troubles are not allowed to develop. 
How about the cross country truck- 
er? This case is much the same as that 
of any automobile, bus or earthmoving 
equipment. Let's take the trucker for 
example: where does his cooling water 
come from? It comes from terminals 
in different parts of the country. It 
may be soft water here and hard water 
somewhere else, who knows. When you 
add water again, ask “is that good 
water going into my radiator?” The 
reply will probably be something like. 


“We drink this that the 


answer ? 


water.” Is 
Much has been written about cool- 
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ing systems and their maintenance. We 
say this because most of us have over- 
looked the fact that 


system is not an 


a clean cooling 
end but rather a 
means to an end. 


Most of 


directed to the removal of an already 


our attention has been 
developed cooling system trouble. Fre- 
quently we remove the trouble and give 
no further thought as to why this 
breakdown occurred. It should never 
have been allowed to develop. 

It is well known that iron, water and 
air produce rust. Minerals from the 
water leave deposits in the cooling 
system which act as a binder for rust 
particles. They all combine to form 
irregular thicknesses of rust scale in 
the water jacket and radiator. 

These 
the water jackets and core with a good 
This and 
uneven heat dissipation. This is fol- 


accumulations actually coat 


insulator. results in slow 
lowed by sharp variation in tempera- 
ture throughout the block and head. 


These variations are seldom reflected 


on the temperature gauge for the unit. 

Simultaneous and sharp diflerences 
in temperature result in uneven rates 
of expansion and contracting or warp- 
cracks follow. 


times just slight distortions which may 


ing. Sometimes Some- 
be almost any place in the water jacket 
area. 

These day-in and day-out distortions 
are the small beginnings of general 
such as cylinder 


engine breakdown, 


wail and piston ring deterioration. 
They generally are the very start of 
valve seat, head and stem distortions. 

\ dirty, sludgy, greasy cooling liq- 
uid effectively insulates the thermo- 
stat. Seale accumulation or plain dirt 
or sand in the bellows prevents free 
opening and closing. Overheating is 
caused by not 


sometimes opening 


rapidly or completely. Sometimes a 
thermostat not closing completely or 
rapidly causes overcooling and sludge 
in the crankcase. 

It is known but frequently over- 


looked that the lubrication system is 
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dependent on the cooling system for 
efficient operation. If coolant fails to 
remove its share of waste heat. exces- 
sive metal temperatures may cause 
chemical changes in the oil which pro- 
duce sludge, varnish and other harm- 
ful deposits. Overcooling also inter- 
leres with proper lubrication. Oil filter 
efhiciency is lessened by overcooling. 

On some types of heavy and light 
vehicles radiators develop pin hole 
leaks and seem to come apart at the 
seams. It has been common to charge 
it all to “shaking apart” and vehicle 
manufacturers have been condemned 
for improper mounting of the radiator. 

Frequently much of the damage 
ascribed to shaking is actually the 
result of corrosion. Both the electro- 
lytic type and corrosive action of 
chemical combinations formed by use 
of untreated water. 

Recently we have been given a new 
approach to the solving and eliminat- 
ing of cooling system problems by the 
Spark-O-Liner Corporation. It is the 
form of a brand new attachment for 
the engine permanently 


hooked block. It 


simple water-filtration with a water 


which is 


into the combines 
treating operation in a_ single unit 
which effectively cleans both the cool- 
ant and At the 


same time arrest electrolytic action by 


the coolant system. 
the use of sacrificial plates. 

The new unit bypasses part of the 
cooling liquid through a filtering 
device much as a by-pass oil filter does 
the lubricating oil. The liquid goes 
through a chemically-activated replace- 
ment element or cartridge. As it is 
circulated through the element, the 
liquid is simply filtered. removing such 
of the dirt. sludge. sand. grease, rust 
and scale as circulates with the water. 
The chemicals in the element are de- 
signed to soften the water, loosen the 
scale in the system, put it in suspen- 
sion, circulate it to the filter and trap 
it out. The element also contains an 
inhibitor. 

The cleaning action is gradual but 
positive. It does not loosen seale in 
chunks or sheets but softens it, so that 
the erosive action of the circulating 
liquid picks up the softened materials 
and takes them to the filter where they 
are trapped out of circulation. 

The filter and 


attached to a new 


Metal-to-metal contact should be provided as should accessibility for ease of 


cleaning and element changing. 


clean motor will keep it clean. An old 
and dirty system will be gradually but 
completely cleaned, prov ided there is 
still some circulation in the radiator. 

It is recommended that the filter be 
mounted as nearly verticle as possible. 
Metal-to-metal 


This mav be done direetly o1 


contact is a “must”. 
through 
Both the 


plate and the sump drain should be 


the mounting bolts. cove! 
accessable for ease of element change 
advisable to 
mount the unit higher than the radia- 


and cleaning. It is not 


lor. 





Do You 
Need 
Trained 


Diesel 


Men 
9 


A card to DIESEL POWER AND 
DIESEL TRANSPORTATION will 


bring you our listing. 











Diesel Power and Diesel Transportation 


The lower side or inlet of the filter 


should be 
block. The upper or outlet to the suc- 


connected to the engine 
tion side of the water pump as flow 
through the filter must be from bottom 
to Lop. 

Single units are available that will 
handle cooling system capacities up to 
30 gallons. For 


80 to 120 gallon capacities, two or 


larger engines, such as 


three units may be used in parallel. 
If the cooling system 
at the time of filter 


is extremely 
dirty installation, 
it is recommended that the system be 
drained and flushed at the time of the 
first element change. This will prevent 
overloading and lengthen the life of 
the next element. During the cleaning 
period the filter itself and especially 
the lower corrosion resistor — plate 
should be cleaned thoroughly. 

A close check should be kept on the 
lower corrosion resistor plate. Its ten- 
dency to disintergrate will be roughly 
proportional to the amount of cleaning 
to be done. The “wear” on this plate 
will indicate the natural corrosiveness 
of the water. 

The main point to be remembered is 
that the cooling system should get 
early consideration and be kept clean 
the year round, thus avoiding the 
damage that so frequently occurs be- 
fore we become aware of oncoming 


trouble. 
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New Diesel Locomotive for Canal Zone 


Locomotive-Gen- 
still en- 
closed in its packing cases, is hoisted 
Ancon of the 
in Cristobal, C. Z. This 
three Alco-GE 
1600-hp. road switchers recently deliv- 


A new American 


eral Electric diesel locomotive. 
ashore from the S. S. 
Panama Line 
locomotive is one. of 
ered to the Panama Railroad Company. 
built 
by the American Locomotive Company 
freight, 


assignments on rail- 


All-purpose units of this type are 


and are used for switching, 


and passenger 


roads throughout the world, 


Sterling Export Corporation 
Overseas Export Corporation, 250 


West 57th St.. N. Y. ( 


pointed the exclusive 


‘.. has been ap- 
foreign sales 
representative of Sterling Engine Com- 
pany. 
Sterling’s present foreign sales or- 


ganization comprises 23 distributors. 
Franchises will be granted in a num- 
of other areas. All 


will now have the added sales-engineer- 


ber distributors 


ing advantages offered by the export 


organization through their New York 
and London offices. 
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Operating from Colon on the At- 
of the ( 


Panama City on the 


lantic side ‘anal to Balboa and 


Pacific, this rail- 


road runs a distance of 48 miles. 
Principal traffic on the line is freight 
from the United States, much of which 
Colon 


is unloaded at the railroad’s 


docks. 


isthmus trip is a must on the itiner- 


However, the interesting cross- 


ary of many a tourist, and the road 


runs three trains a day each way to 


accommodate these and other pas- 


sengers. 


Electric Crane Used 
In Maintenance 

The new plant of the Caterpillar 
Tractor Co. in Joliet, HL. is 
6.000-lb. capacity Yale 
truck for maintenance 


using a 
electric crane 
of lighting and 
The 


operates above machine tools and other 


other overhead equipment. crane 
obstacles in locations difficult to reach 
by other means. 

The same crane is also used for out- 
door maintenance work, such as the 
servicing of the company’s street light- 


ing equipment. 


Felt Products Mfg. Co. 
Plans Move To Skokie 

The Felt Products Mfg. Co.. 
cago manufacturers of 
gaskets. 


diecuts, ete.. beg 


Chi- 
automotive and 
packings 
an construction of a 


Skokie. Illinois. This 


made by a Corl 


industrial washers, 


new plant al 


move Was necessary 


sistent increase in demands for the 


company's products. 


Materials Handling Course 

At Westinghouse 

and foremen of Westing- 
Klectric Corporation’s East 
Pittsburgh Works are participating in 


a materials handling course. 


Supervisors 


house 


designed 
to help reduce the cost of moving ma- 


terials this year. 


Chain Belt Company 

Has Open House 
The entire fifteen plants of both the 

Milwaukee and West Milwaukee 


of the Chain Belt Company were open 


works 


to the public recently. 

Close to 10,000 persons attended the 
Office 
acted as hosts. 


24,587 Miles Covered 

In Products Tour 
Minneapolis-Honeywell reports that 

its 19-month tour of the U.S. 

Canada, exhibiting 


event. and shop supervisors 


and 
automatic control 
covered 24.587 miles and was 


viewed by more than 100,000 industry 


dev ices, 


representatives. 


Sixty-two U.S. ten Canadian 


\ special truck 


trailer was used to transport the 


and 


cities were visited. 
prod 


ucts. 


Dallas Branch Warehouse Opens 
For Quaker Rubber Corporation 

Quaker Rubber 
sion of H. K. 


Philadelphia, has opened a new stock- 


Corporation. divi- 


Porter Company, Ine., 
carrying branch warehouse and sales 
office at Dallas, 

The establishment 


Texas. 

of this branch 
provides greater service opportunities 
and better deliveries to the company’s 
customers in this fast-growing indus- 
trial area. 
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New Manufacturer for Die-Formed 
Packing Rings .or Washers 


A new Abbott & Biddle. 
has been formed to manufacture die- 
formed 


( ompany ° 


packing rings or washers. 


Their plant will be located at 2413-27 
Federal Street. Philadelphia Lo. Pa. 
These 


products are manufactured 


from a semi-metallic base which fills 


in any minor irregularities existing in 


machined 


stuffing boxes. bonnets. 


glands. stems, or rods. 


Educators Attend GM Conference 

General Motors was host to 19 pro- 
fessors and administrators in engineer- 
ing from universities throughout the 
country in Detroit this month at a 13- 
day engineering conference. 

The conference was held to provide 
an exchange of suggestions between 
the instructors and General Motors en- 
gineers to ease the critical shortage of 
young engineering talent under present 


world conditions. 


New Diesel Engine Plant 

Harnischfeger Corporation recently 
opened its new Diesel Engine Division 
in Crystal Lake. Hlinois. bringing to 
nine the number of P&H plants now 
in operation, 

The new one-story building oceupies 
over 100,000 square feet and is located 
In this 
new plant P&H expects to triple its 


on an 80-acre tract of land. 


production of its line of 2-evele diesel 


engines. 


Crude Oil is Obtained 
From Depleted Reservoir 
The Southern Minerals Corporation 
of Corpus Christi, Texas is getting 
crude oil from a reservoir considered 
to be depleted. This is 


complished by 


being ac- 
injecting liquefied 
petroleum gas into the formation, thus 
reducing the viscosity of the oil re- 
maining in the ground and increasing 
the bottom-hole pressure. 


barrels of 


have been produced daily from. this 


Twenty-four crude oil 


otherwise completely depleted reser- 


voir. 


New Napier Deltic Engine 


News has now been released that a 


new light-weight. high-powered diesel 


engine known as the Deltic has been 
designed and developed for the Royal 
Navy by D. Napier & Son, Ltd. of 
Acton, behalf of their 


parent English Eleetric 


England. on 
company the 
Company. Ltd. 

It will be recalled that some months 
ago. in presenting the Navy estimates. 
the First Lord of the Admiralty. 
Mrs 3.7. &. “We 


Filter Corp. Moves 
July. 


Corp., manufacturers of filters for the 


Dur'ng Commercial Filters 


microscopic clarification of industrial 
liquids and gases, will move from Bos 


ton to its new plant in Melrose, Mass 


New Willard Plant 
The Willard Storage Battery 


yany recently dedicated its new plant 


Com- 


in Allentown. Pennsylvania. 

The new plant. which will have a 
capacity of 750,000 batteries a vear. 
was built at a cost of $3,000,000 and 
incorporates the most modern features 


of new factory construction. 


Diesel Power and Diesel Transportation 


had trails of a 
weight. high 


have special light 


vowered diesel engine ol 


| 
advanced at siun. ‘| hese have been con 


tinuing satisfactorily during the past 
vear. Sea trials are now being held and 
we are making plans fot large scale 
production.” The engines to which he 
referred were the Napier Deltic 
2-stroke 


engine with a power rating up to 


units 
an opposed piston, cycle 
JOO 


bhp. 


New Diesel Engines 
Produced in England 
\ new 
known as the Freedom series are being 
produced by the R. A. Lister & Co. 
Lid. in England. 
The 


twine, 


series of dies | enyvines, 


new series COMpPPIses single 


three-, four-. and six-cylinder 
models. developing. with the exception 
of the single-cylinder unit. 9 bhp. pet 
The 
engine provides & bhp. at 


stroke 


and LO im re- 


evlinder at) 18000 rpm. single 


( vlinder 


1500 rpm. Cylinder bore and 


dimensions are 3.75 
spectively, giving a swept volume per 


‘ vlinder of BLO ec 
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Fundamentals 


of the 


Diesel-Electric Locomotive 


Part I 


by J. D. Aldrich* 


Importance of fundamentals cannot be too strongly emphasized 
if railroad personnel are to become quickly acquainted with their 
diesel-electric equipment. Presented here is the first of three 
articles to run consecutively that should be of help in attaining 
this goal. 



































Hk main parts of the diesel-electric 
locomotive appeared near the close 
of the last Doctor Rudolf 


Diesel produced an internal combus 


century. 


tion engine which burned fuel with- 
out an ignition system. Thomas Edi- 
son built an experimental electric lo- 
comotive which operated successfully. 

For the next thirty odd vears these 
great discoveries were developed inde- 
pendently. The diesel engine proved 
itself to be 


prime movers known to man. 


one of the most efficient 
The 
cleetric locomotive showed that it was 
almost the ideal form of railroad mo- 
live power, so it was only natural to 
try to combine them into a new type 
of locomotive. This goal was reached 
in 1924, first 


diesel-electric locomotive. a 


when the successful 
switcher, 
took to the rails. Here at last was an 
electric locomotive carrying its own 
diesel-driven power plant. It had the 
good points of an electric locomotive, 
up to the limit of its engine capacity, 
but its great advantage was that it 
did not need any outside power sup- 
ply. 

During the next quarter century, 
this toddling infant grew into a husky 


giant. Today, some 17,000 of its de- 


*Locomotive & Car Equipment Department, 
General Electric Company, Erie, Pa. 


scendants are doing better than halt 
the transportation job of the U. 3. 
railroads. 

Locomotive Ratings and Types 
There are three different types ot 


diesel-electric locomotives according 
to the service they perform. These are 
road, road switching and switching 
locomotives. 

Road. or mainline, locomotives for 
both freight or passenger service are 
very much alike. The usual passenget 
locomotive has two, three-axle. swivel 
trucks, is powered with a single diesel 
engine developing 2250-hp. is geared 
for top speeds of 80 to 117-mph, and 
carries steam generating units tor 
heating passenger cars. The freight lo- 
comotive usually has two. two-axle. 
swivel trucks. is powered with a single 
diesel engine developing 1500 to L600- 
hp. and is geared for a top speed of 
65 or 75-mph. It can also be assigned 


work. 


switcher 


lo passenge! 

The size 
from 44-tons and 380-hp to 124-tons 
and 1600-np. The 1600-hp locomotive 


road ranges in 


can operate passenger trains at 65- 


mph or better. At the same time, it 
can perform the heaviest switching 
work, or operate in transfer or road 
freight service. 

The switcher usually 


yard ranges 
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in size from 95-tons and 600-hp to 
about 120-tons and 1000 or 1200-hp, 
has all its weight on its drivers to in- 
maximum ability. and 


sure starting 


can be used for both switching and 
light freight work. Smaller switchers. 
designed to handle light or industrial 
built short to 


sharp curves of industrial tracks. They 


service, are round the 
range in size from 25-tons and 150-hp 
to 95-tons and 660-hp. 

Both freight and passenger units 
may be operated in multiple to give 
the amount of power needed. All the 
units making up a_ locomotive are 
under the control of one engineman. 


Many 


motives are 


freight and passenger loco- 
equipped for dynamic 
braking. This system uses the trac- 
tion motors, operating as generators, 
to slow down the train or control the 


speed descending mountain grades. 


Body and Truck Construction 
The 


length and 


full 


locomotive 


frame extends the 
width of the 


units, providing a platform for carry- 


ing the equipment. It also transmits 
the pulling power from the driving 
wheels to the couplers. 


Main-line freight (top); 
heating 
bottom 


Typical Locomotive types 
road switcher with 
(middle); industrial switcher 


train equipment 


Engine, generator, and other equip- 
ment are housed in a cab for protec- 
tion against the weather. Switching 
and road-switching locomotives usually 
have automobile type hoods for this 
purpose, in order to give maximum 
visibility for operation of the locomo- 
tive in either direction. Road locomo- 
tives have the operating controls lo- 
cated at the front end for maximum 


ahead. A 


used te house the equipment, 


visibility box-type cab is 


very diesel-electric locomotive has 
an operating cab which is occupied by 
the crew when on duty. On switchers, 
the crew occ upies the same cab at all 
times. On road locomotives, made up 
of two or more units operating in 
multiple, the cab in the leading “A” 
unit is used, Other units may or may 
ig cabs. Those that 
do not are called “B” 


not have operatir 
units. 

Small switchers are often equipped 
with two axles mounted directly in 
the frame. Larger switchers and road 
locomotives are equipped with swivel 
trucks. pivoted on the cab frame. This 
arrangement is flexible enough so that 
the locomotive can round relatively 
sharp curves. 


called 


are mounted on the 


The driving motors (usually 


traction motors) 
trucks. In small switchers, one motor 
is often used to drive two. axles 
through a chain and sprocket. Larget 
road locomotives have 


switchers and 


truck-mounted motors directly geared 


to the driving axle. 


Diesel Engine 


\ diesel engine furnishes power for 
Both 


stroke cycle engines are used. An in- 


the locomotive. two and four 
teresting variation of the usual two- 
stroke cycle is the opposed piston type 
of engine that has been successfully 
applied to marine and railroad work. 

Because the diesel-electric locomotive 
has a longer range, Consumes fuel only 
when running, needs comparatively 
little maintenance, and enables the in- 
terchangeability of spare parts, it is 
rapidly replacing steam on the nation’s 


railroads. 
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Engine Cooling Systems 


Locomotive diesel engines are usu 


ally water cooled. An engine-driven 


pump is used to circulate the water. 
On switching locomotives, the radia 
tors are located in the front of the en 
gine hood, much as in the ordinary 
automobile. On road locomotives they 
are usually located either in the sides 
or roof of the equipment cab. One on 
more fans are used to blow air through 
the radiators. These fans are driven by 
one of the 


the engine in following 


Ways: 


a. Direct belt drive 


b. Direct gear drive 


drive combined with 
netic clutch 


d. Eleetric 
or AC, 


Cc. (,ear 


motor drive——either IM 


The De 


flexible. The magneti« 


motor drive is the most 
clutch drive has 
the advantage of requiring the least 
radiator 


engine power to drive the 


ooling fans, 


Electric Equipment 
The 


tors, 


main venerator, traction mo 


necessary switches. relays. ete. 
for their control, and wires and cables 


connecting these pieces of apparatus 
equipment. To 


ideal 


power of the 


make up the electric 


gether they form an almost 


means of putting the 

diesel engine to work at the rails. 
Limited use has been made of ime 

hydraulic transmissions 


locomotives. No 


chanical and 


on small switching 


practical application has yet been 
made on locomotives large enough for 


mainline servic 


Main Generator 


The main generator is a direct-cur 


has two 


rent machine. It parts: the 
stationary 


bolted to 


rotating armature 
frame. The frame is usually 
one end of the engine crankcase. One 
end of the armature shaft is connected 
to. and supported by. the engine crank- 
shaft. The opposite end runs in a bear 
ing carried by the end housing of the 


‘nerator frame. 


ue 

As shown in the illustration, the 
armature is made up of a cylindrical 
shaft. 


in the core surface contain the insu- 


iron core mounted on a Slots 


lated copper conductors, which make 
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These are held 


wedges and binding wire 


up the armature coils. 
in place by 
to prevent them working out when th 


irmature is revolving. 


The 
the illustration 
the 


bearing. It is 


commutator, also shown in 


above. Is 
shaft 


a ft vlinder 


mentioned 
mounted on 


armature next 
made 
up ol Coppel bars insulated from each 


L sually. 


number of 


other by mica Stripes. there 


are the same bars in the 


as there are coils in the 
The coils are 
the bars by 


commutator 
armature, connected to 
known as 
the 


eur- 


copper strips 
hear on 


( ollec { 


Carbon brushes 


commutator surface and 


rent generated in the armature as il 
revolves. 

The 
erator 
field 
made up of coils of insulated wire sur- 


solt steel blocks 


known as pole pieces. Both these parts 


frame of the 
field 


windings. The field 


stationary ven 


contains — the poles and 


winding is 


rounding iron oof 


are illustrated. In generators used on 


POLE PIECE FIELO CON 


diesel-electric locomotives, there are 
from three to six pairs ol pole pieces, 
Each pole piece is assembled with its 
coil and bolted in place in the frame. 
The coils are then connected together 
to form the field windings. 

When a current is passed through 
the coils. the pole pieces become mag- 
netized. The generator is then said to 
this 
purpose is supplied by either the loco- 


he “excited”. Current used for 


motive storage battery or by a small 
generator called an exciter. When this 
current is flowing it creates a mag- 
netic field inside the generator frame. 
As the diesel engine turns the arma- 


ture, the conductors move in this field. 


58 


It is a fundamental fact of electricity 
that when you move a conductor in a 
magnetic field, a voltage is generated. 

\ simple sketch of the main parts 


of the electric circuit in a_ typical 


diesel-electric switcher is given. Basi- 


COUPLING TE 


ARGAT URE DIESEL ENGINE 
- 
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wa 
ae” 
\ 
yi 
f “A D. cr? 
7 Wind! ‘ 
COMMUTATOR coat ad 
Le e 
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cally. road locomotives are the 
kon 


erator 


same. 
the sake of simplicity, the gen- 
is shown with only one coil in 
the armature. In an actual locomotive 
venerator. the armature winding is 
made up of many coils, but each one 
behaves like this sample. An actual 
venerator also has from six to twelve 


poles instead of two as shown here. 
This increases the strength of the field 
and, therefore, the power generated in 
the armature, 


We think of 


trical pressure. It 


may voltage as elec- 
current to 
the 


In the diesel-electric 


flow to any electric device when 


switch is closed. 
locomotive, the voltage of the gener 
ator is used to supply current to the 
traction motors which turn the wheels. 

Switches used to connect the motors 
to the generator 
They 


hy means of 


are called power con- 
tactors. are 


the 


remotely operated 
throttle handle at 
Moving this 


handle controls the engine speed and 


the engineer's position. 
powel through the governor. and also 
operates the switches (contactors) to 
motion as the 


control the locomotive 


engineer desires. 


Traction Motors 


\ motor and a generator are actual- 
ly much alike. In a generator we turn 
the armature in the generator field set 
up by the pole pieces. To do this re- 
quires some outs‘de source of power, 
such as a diesel engine. In a motor, 
the Here 
power is supplied to the machine. This 
the 
motor delivers mechanical power at its 
shaft. 

Like a 


armature 


order is reversed. electric 


causes the armature to turn and 


generator, a motor has an 
and a frame containing the 
pole pieces and field winding. When 


the field 


electric current, it produces a magnetic 


winding is excited by an 
field as in the generator. In the motor, 
however, the armature also has a cur- 
rent flowing in it. This sets up another 
field the 
conductors. as pictured by the sketch. 


magnetic around armature 


This field pushes against the field set 
up by the pole pieces. As a result, a 
force acts on the armature conductors 


making the armature revolve. 


Now, let’s take the simplest kind of 
motor, using a single coil to illustrate 


the action. The current from the gen- 


wy 


erator enters the motor through the 


brush, and passes through the com- 


and riser into the 


After 


leaves by 


mutator bar arm- 


ature coil. going through the 


coil, it another riser. com- 
mutator bar and brush. Then it passes 
through the field windings on the pole 


Finally. it back to the 


generator. In a traction motor, 


pieces. goes 
real 
there are many conductors on the arm- 
ature instead of one. Each conductor 
develops its own magnetic field as it 
carries current. Each field adds to the 


turning effort of the motor. 


Theit 


powerful torque needed to drive the 


(torque) 


combined effort produces the 


locomotive and train. 
Railroad work requires a traction 
with the 


motor following character- 


istics: 


1. High torque at starting, to pro- 


duce the pull necessary to get 
the train moving. 

Ease of reversing, and equally 
good operation in either direc- 
tion. 

Ability to get rid of 


the heat 
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developed by electrical losses in traction motors so that the current flow If a traction 


fast, 
will 


tend to fly apart, and serious damage 


motor runs too 
the motor. through them will be kept strong in the armature and commutator 


Ability to operate at high speeds, 
the 
needed after 


spite of the greater opposition, 


to move train as fast as The problem is to make the gener- may result. The maximum safe speed 


it has been started. ator supply large amounts of current — of 


any traction motor is determined 


Sturdy construction to withstand 
shocks 


found 


at low voltage when starting a train, by the construction of its parts. Top 
vibration. 
the direct 


series-wound motor best 


and 
that 


exposure, 
It has 
current (DC). 


and smaller amounts at high voltage locomotive speed js determined by the 


Diesel- 


being 


been when the train is running. This is the gearing and wheel diameter. 
job of the locomotive control system currently 


electric locomotives 
built 
LK) to 
her of 


in operation 


fills these requirements. Hence. it is as we shall see later. have 


for railroad use usually 


12-inch wheels. A 


passenger 


used on all diesel electric locomotives ; aie inal, 
built today. In this type of motor, the Gearing 
first 


passes through the armature coils, then 


lo omotives 
30-inch 


Switching locomotives generally have 


now 
current from the main generator The torque of the motor is transmit- have wheels. 
ted to the locomotive axle and wheels 


through the field winding. and then — jy 
hack to the illustrated. 


some form of gearing. Large 


33 to 36-inch wheels. 
generator as 


switchers and road locomotives use Traction motors heat up when cur- 


what is called a single-reduction gear. rent. is passed through them. If the 


\ pinion on one end of the motor arm- temperature gets too high, the insula- 
ature shaft drives a gear mounted on tion will be damaged. This subject of 
the locomotive axle. A motor with this 


heating limit will be discussed 


more 
tvpe of gearing in shown. fully later. Here we only need to point 


out that the gearing used in any par- 
GEAR CASE ° . 
ticular service must be such as to al- 


low the locomotive to perform its duty 


without exceeding either the maximum 


Since the armature and field windings safe speed or temperature. 


are in series with each other, the motor By proper selection of different gear 
is said to have a series field and is 


ratios, it is possible to use the same 


of differ- 


ent types of service. For example, the 


called a “series motor”. 


This 


AKLE BEARING traction motor in a number 


type of motor can be very 


built because its field) wind- 


ings and armature coils are made of 


strongly 


heavy copper. These parts. in turn, are 
mounted inside a heavy cast or rolled 


steel frame which protects them. 


Small. low speed switchers often use 
double-reduction gearing. In this case, 
the the shaft 


drives a gear on an intermediate shaft. 


pinion on armature 


\ pinion on this shaft, in turn, drives 


accompanying table lists the gear ar- 


rangements one locomotive builder 


commonly uses for different types of 


service. The gear sizes are given ae- 


cording to the number of teeth. 
The 


motor will develop depends upon the 


the Be- 


such 


gear on the locomotive axle. 


the 


motors can develop high torque in 


amount of torque which a 


This table shows how it is possible, 


cause of greater reduction, by matching pinions with a larger 


amount of current flowing through it. teeth, 


number of and with a 


teeth, to 


spite of their small size: but the loco- 
One 


High torque is needed when starting a -maller number of increase 


train so the motor requires a lot of motive speed is low. form of 


The 


develop enough voltage (pressure) to 


the maximum locomotive speed while 
double-reduction motor is. il- 


lustrated. 


current. main geared 


generator must 


keeping the traction motor armature 


speed the same. Of course, the loco- 


supply this large current to the motors. GEAR Cast motive tractive effort is corresponding- 
ion a ; ’ mor 
his voltage Is quite low when heavy 2A ly reduced as the speed goes up. 


current is flowing. The reason for this Small switching locomotives using 
is that the traction motor offers only a double-reduction gearing may have a 
small opposition to the flow of current top speed of only 30 to 35-mph. Be- 
when it is starting or running at very cause of their low-speed gearing. how 


low speeds. So a little voltage will push ever. they can develop the large trae- 


° ° t Finer, 
a lot of current through the circuit. tao gion 


On the other the 


speeds up, the opposition it offers to 


tive effort for starting loads quickly. 


hand. as motor 


Gearing Used by Cne 

Wheel 

Motor Axle Max. 
Pinion Gear Dia. 


will a 
not develop enough pull to bring the 19 64 
train up to speed. This difficulty can be 21 62 
23 60 
25 58 


Locomotive Manufacturer 


the current flow increases. This cuts 


down the amount of current flowing Loco Loco 1.E. 


Speed (Cont.) 


65-mph 54,500 |b 
75-mph 46,000 
80-mph 43,000 
92-mph 38,000 
104-mph 33,000 
117-mph 29,500 


Motor 
Type 
GE-752 
GE-752 
GE-752 
GE-752 
GE-752 
GE-752 


Type of 


through the motor. If the current be- Service 


somes too weak. the locomotive 


Road Switcher 
Rood Switcher 


Passenger 


Freight or 
Freight or 
Freight or 
Freight or Passenger 
T. Passenger 
overcome by raising the voltage at the Passenger 
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Two x Four Sawmill 


EWLY 


most invariably powered by die- 


designed equipment, al- 
sel engines. is making a great change 
in the farm forestry picture of north- 
Idaho. Mobile { Diesel 


Power & Diesel Transportation for 


ern sawmills 
March, 1952, page 42) give farmers 
an ideal method of economically con- 
verting their medium-sized and large 
woodlot trees into high-quality lumber. 

But it is difficult’ for 
make in their 


farmers to 
woods the so-called 
“cultural cuttings” of forestry books 

to thin small trees out of their grow- 
ing stands so that crop trees will grow 
to sawlog size at a faster rate. This 
situation may be 


ideal compared to 


thinning operations in a vegetable 
garden. 


Idaho vil- 


lage of Santa now has a claim to fame 


However, the northern 
almost the year around, not just  be- 


fore Christmas when its small post 


office is swamped by thousands of 
letters to be sent bearing the unique 
postmark. A local lumbering firm has 
set up a diesel-powered sawmill on 
creek Santa that 


use of trees as small as six inches in 


Tyson near makes 


diameter. 


60 


Heart of the 2 x 4 mill— 
sawyer holds which 
axially adjusts head saws on 
their shaft. 


lever 


by Robert H. Forbes 


The mill, run by two war-surplus 


Guiberson radial diesel power units 


of 250 hp. each, produces exclusively 
feet 


men 


two by fours, eight long with 


considerably fewer than other 


northwestern mills of its daily ca- 
pacity. 

Sawing only two by fours for stud- 
ding in construction and for concrete 


of the 


mill's speed in converting about 75 


forms is part answer to the 
cords of eight-foot-long logs, six to 
into 38. to 
10.000 board feet of lumber per eight- 


18 inches in diameter. 


hour dav. The two by four mill can 


Two of these Guiber- 
son radial diesel en 
gines were taken from 
war-surplus tanks to 
meet the power reeds 
of the mill 


about 40 linear feet of logs 
per minute. 
Diesel 


answer to 


handle 


power is also part of the 


the speed of operation 
fast 


meat processing at a packing house. 


which reminds one of equally 


Logs enter the mill in a_ near- 
continuous flow from a log pond on 
a horizontal lift to await sawing piled 
on a deck like sardines jam-packed 
into a 


can. As each log’s turn for 


“butchering” arrives. it tumbles into 
a trough where a flange on an end- 
less chain shoves it forward into four 


circular saws. 
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The first pair of these head saws 
are axially adjustable on their shaft 
by means of a lever. A two-inch or 
four-inch wide slice is then taken off 
the logs as they move through them. 
The second set of two saws make a 
four-inch-wide timber from the cen- 
ter of each log. 

Thus three timbers. sawn on two 


thick, 


are speedily produced from the aver- 


sides and two or four inches 
age log. 

{ man stationed behind the head 
saws tosses unwanted slabs under two 
inches thick into a centrally located 
trough where they are carried to a 
refuse burner. He also flops timbers 
on their sawn edges and sees that they 
get onto a transfer chain which takes 
them to a set of edger saws. 

The gang edger one yard wide has 
nine saws spaced two inches apart on 
one side of its axle and four saws 
four inches apart on the other side. 
The man at the edger places four-inch 
timbers in front of the nine saws, two- 
inch timbers in front of the four saws. 
Timbers move into, and two by fours 
move out of, the edger almost continu- 
Another 


slabs on 


ously. man tosses out 


the 


leading from the edger to the sorting 


un- 
wanted transfer chain 
chain. 

Three men are kept busy on the 
sorting chain stacking two by fours 
on blocks to be hauled away for dry- 
ing. Nine men are the complete com- 
plement of the productive mill. 

“Our two by four mill is not only 
saving of man power. but its diesel 
engines are also saving dollars.” says 
James Harvey, manager of the Tyson 
creek mill. “A new 


has us 


venture like ours 
watching every penny, of 
course. and we find diesel engines the 
ideal answer to questions in the bud- 
get department.” 

Both diesel engines are placed be- 
the floor: 


saws and chains near the head saws, 


neath mill one to power 
the other the edger and chains beyond 
it in the production line. 


Publi: of the 


are excited by the mill’s fine boost 


farm foresters area 
about 
thinnings on the land. “We'd be glad 


in getting their good words 
to purchase 100 per cent of our eight- 
foot logs from farmers. We wil! even 


haul woodlot products a_ reasonable 


distance, if necessary,” states James 
Harvey. 

Woodlot owners for a 50-mile ra- 
dius around Santa could not envision, 
in their rosiest dreams, so perfect a 
situation for marketing thinning trees. 
The difficulty is that 
know the technique of making thin- 


few farmers 
nings. Therein lies the farm foresters’ 
big job. 

Vernon Burlison, state extension 
forester, and Lonnie Williams, exten- 
sion forester stationed at the nearby 
town of St. Maries, started drumming 


up interest in the two by four mill 


before it began operation for the first 
time in April, 1952. 

In the middle of winter the two got 
together groups of 50 and 75 farmers 
for educational meetings. Snow, ice 
and cold were not too severe to keep 
the men at home when an unexpected 
income was in sight. What is more, if 
farmers take to heart the wise words 
the 
woodlot income will be steady. 

If they don’t 
farmers will be able more quickly to 


given them at meetings, their 


get too impatient, 


realize an increased profit on their 


sawlog crop, too, 





o. True 


loads by controlling the following: 


a. Water temperature 
b. Air temperature 

c. Air volume 

d. Lube oil temperature 


Select three as applying most directly. 


possible to control 
a. Generator voltage 
b. Amperage 
. When was the first diesel-electric 
was it? Select one from each group. 


a. 1920 d. 
b. 1924 ° 
c. 1928 f, 


most flexible? 


a. Direct belt drive 
b. Direct gear drive 


current and connection of windings: 


a. AC squirrel cage units 
b. DC 


shunt-wound units 


cooling systems 


a. Water softening 
b. pH treatment 


a. Water pH 





What Do You Know! 


Response to this feature has been encouraging enough to 
prompt its continuation. We even had a letter calling at- 
tention to an error in last month's quiz. To Mr. Stanley 
Walsh—thanks. Correct answer to No. 3 should be “c’’. 
Answers to these questions are on page 77. 


. Spark ignition gas engines cannot be operated at diesel compressions 


A flatter fuel consumption curve can be cbtained with gas engines under varying 


Common field excitation for generators in a multiple installation can be supplied 
by a motor-generator set under amplidyne centrol 


locomotive 


1932 
1936 
1940 


Of the following fan drives for diesel locomotives, which is considered to be the 


e. Electric-motor AC drive 


Traction motors for railroad use are one of the following types with respect to 


. One of the following treatmerts does not apply to water treatment in closed 


e. Cathodic protection 


Degree of electrolytic corrosion in a cooling system is dependent on 


c. Metals and number of bi-metallic couples 


b. False 


e. Ignition voltage 
f. Ignition timing 
g. Valve timing 

h. Gas pressure 


With 


such excitation it is 


c. Either volts or amperes 
d. Frequency 
service and whot 


placed in type 


a Switcher 
b. Passenger 
c. Freight 


c. Gear drive with magnetic clutch 


d. Electric-motor DC drive 


c. AC synchronous units 
d. DC series-wound units 


c. Chlorine treatment 
d. Rust inhibiting 


b. Aeration of water 
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Improved Testing for Air Filters 


Equipment for 
filters filter effec 
tiveness by oa quantitative 
method in which 
dusts are used 


testing air 
measures 


classified 


What constitutes a nuisance dust, particularly with respect 
to particle size influencing frictional wear? Can your air filter take out 
these fines that contribute so much to engine wear? Why is discrepancy 
sometimes noted between published air filter efficiencies and actual field 


results? 


The Farr Company approached the answers to these ques- 
tions when evaluating their own equipment by developing a quantitative 
filter test method using classified dusts. 

Such improved test equipment could serve as a “yardstick” 
and if generally adopted, put the filter industry in a better position to 
evaluate customer needs and predict field results obtainable. 


UBLISHED 


mechanical 


performance data of 
filters 


to question 


has long been 


subject because of the 
acknowledged difference between pub- 
lished data and actual performance in 


the field. More 


data is long overdue. This discrepancy 


realistic performance 
has been due to test and other prac- 


tices that have built) up) over the 


years, 


Background 
In 1939 the 

development of 

filter, 


hart Company began 
an impingement ait 
having new and original fea- 
tures. The idea was to use wire screen 
shaped in a definite pattern to obtain 


effect of 


multiple layers of wire sereen, repro- 


the impingement filtering 
ducible in design and practical for 
easy fabrication. 

This was accomplished by shaping 


flat strips of wire screen with a her- 
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ringbone-crimp pattern and then pack- 
ing the strips one above the other to 
construct a filter pack medium through 
which the air would pass edgewise 
along the screen instead of flatwise 
through the meshes. 

The herringbone-crimp design also 
provided indirect open channels for 
passage of the air into deeper filtering 
media as the upstream meshes became 
bridged over with collected dirt. Be- 
this 


erated at low 


cause of feature, the filter op- 


pressure loss and very 


slow build-up of pressure loss with 
dust loading, and could continue to 
operate at velocities higher than were 
This filter 
Far-Air 


then considered standard 


later became known as_ the 
high velocity filter. 


Next 


the performance characteristics of this 


concern was to determine if 


new filter design justified placing it 
on the market. Therefore. a filter test 


built and various modifica- 


tions of the filter were tested over a 


set was 
period of approximately a year. 

This first filter test set was similar 
to the conventional horizontal test duet 
except that the air was sampled simul- 
both after the 


filter. Evaluation of efliciency was com- 


taneously before and 
puted from the comparative weights 
of the two dust samples collected. 

At that time there was great diver- 
sity of opinion in the industry as to 
the proper way to rate air filters. All 
test procedures used within the in- 
dustry were comparative tests and 
each different test methcd was a good 
comparative method for rating air fil- 
ters. However, none of the test pro- 


cedures gave quantitative evaluations, 


The filter that 


has not accepted a standardized test 


industry at time 


dust which could be purchased for 
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laboratory use; therefore, a so-called 
practical dust was selected by Farr. 
This 


through a 


dust which has 
bank of 
filters and had settled in the duct sys 
tem. It collected 


to remove 


was passed 


commercial air 


screened 
the por- 
tion which passed through a 200-mesh 


Was and 


aggregates and 
screen was used for testing purposes. 

It could be easily presumed that 
such a dust, already subjected to air 
filtration, would provide a critical test, 
especially 
filters. It 


assumption was false, 


for impingement type air 


was later learned that this 


Dust for the most part consists of 
pawticles in the median size ranges. 
while the very fine particles do not 
settle but are carried off by the air 
stream. Impingement air filters show 
a disproportionately 
tested 
It was realized at the time that pub- 


high efficiency 


when with such a dust. 

lished filter performance data based 
on test dust which gave such high 
the 


tomer or design engineer little, if any, 


filter efficiency ratings left cus- 


basis for the selection of one filter 
in preference to another. 

The conception of filter perform- 
ance in which all filters were rated at 
extremely caused 
great concern at the time because the 


National Bureau of Standards used a 


high — efficiencies 


test procedure which rated the aver- 
age run of mechanical air filters in 
the range of 50 per cent when tested 
with synthetic dust and considerably 
50 ' 
pheric dust. 

felt to be more desirable 
and practical for the trade and indus- 
try to develop a test method which 


would show true efficiency ratings for 


than 


less 


per cent with atmos- 


it was 


mechanical air filters and quantita- 
tive instead of comparative evalua- 
tions. 


Selecting a Dust 


The Farr Company decided to use 


a fine dust which would show me- 


current ef- 
ficiency levels throughout the various 
S. Army 
Standardized Fine Air Cleaner Test 
Dust, developed during World War II, 
seemed to meet this requirement as 
approximately 40 per cent of it by 
weight was less than 5 


chanical filters at lower 


particle size ranges. The U. 


microns in 


4 


oll oh 


ie 
‘ 4 


Schematic test 


instruments 


drawing of opparatus 


particle size. This dust is now market- 
ed by the A. C. Sparkplug Division of 
Motors the label: 
Standardized Fine Cleaner Test 
Dust No. 1543094. 

The first test with this standardized 


under 


Air 


General 


dust showed the Far-Air filter to have 
an efficiency of 92 per cent. This high 
efficiency figure was misleading for at 
deduced that the filter 

efficient on 


first it was 


must be very fine dust 


(less than 5 microns), inasmuch as 
the over-all efficiency with the com- 
posite dust (which was 39 per cent 
0-5 microns) was 92 per cent. 

Later, this Army standardized dust 
was further classified by fractionaza- 
tion and five new test dusts obtained. 
Filter tests with these dusts showed the 
effect of particle size on air filter effi- 


ciency performance, which was a great 


As the dust lood on the filter increases, 


centage of efficiency drops. 


FAR-AIR 2 TYPE 44 FILTE 
Se a 
Airflow=519 FPM (1200 CFM pe 
AC Spark Plug Standarized Fine 


pats tt 
Ho 


—+ 





showing 


dust feeder, intake plenum and 


aid in further research and in de 
velopment efforts to improve the filter. 

It was difficult to feed a fine syn- 
thesized dust into an air stream, uni- 
formly distributed, and completely dis- 


After a 


method has been developed to prop 


persed as discrete particles. 


erly distribute and disperse this fine 
dust, it was disconcerting to find that 
the the Far-Air filter 
dropped considerably below the pub- 


efliciency of 
lished claim of 92 per cent. 


Test Equipment Developed 

The Farr Company air filter testing 
apparatus is comprised of a square 
duct connected to a blower by a short 
de- 
tachable intake plenum on which the 
filter 
extends 


transition section and an easily 


dust feeder is mounted. The air 


testing section of the duet 


so does the pressure loss, while the per 


gms Fed per Hour) ,; 
| 
| 


+ 
} 
t 
| 
} 
| 
} 
; 
; 
} 
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GRAPH 2 
from the air intake orifices to a point 


24 inches downstream from the test 
filter. 

\n important feature in maintain- 
ing uniform velocity in the duct is 
that the inside dimensions of this part 
of the duct are the same as the dimen- 
sions of the test filter face inside the 
filter frame flanges, namely 1844 by 
1814 in. 

Accurate testing demands uniform 
distribution of the test dust in the air 
stream. The test dust is injected at 
the air intake end of the duct through 
four orifice reached 


orifices, each 


through a “x-in. tube, flared at its 


end to form a cone 2 in. 


smaller in 
diameter than that of the orifice. This 
method of dust injection, arrived at 
hy trial and error, accomplished uni- 
form distribution within +5 per cent 


at the face of the test filter. An 8-mesh 
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Efficiency as related to 
of dust 
(1200 cfm. per 20 x 20 x 2” filter). 























particle size (fop) where five 


were fed with an airflow of 519 fpm. 


No, 22 wire screen was placed about 
24 in. in front of the test filter and 
a perforated plate of 40 per cent open 
area about the same distance down- 
stream. 

The purpose of the screen and per- 
forated plate was to obtain uniform 
velocity distribution through the test 
filter and in the sampling section. le 
was found that the screen also helped 
to further disperse ultra-fine dusts. 

The air sampling tubes are located 
upstream and downstream about 10 in. 
from the test filter and approximately 
in the geometric center of the duct. 

\ standard ASME 


flow measurement is 


nozzle for air 
located in the 
duct 


downstream end-section of the 


between the two perforated plates hav- 


ing 40 per cent open area. 

\ Dust FeEpER comprises a travel- 
ing tray with dust-holding grooves, a 
pick-up and vibrating mechanism and 
air-aspirated conveyor tubes. The tray 
is driven by a synchronous motor 
throughout the test cycle. There are 
four square grooves in the tray in 
which equal amounts of test dust are 
loaded for the filter test. 

The test dust is fed by rotating 
brushes into the air-aspirated tubes 
conveying the dust into the cones and 
test The 


pressed air injectors create a negative 


orifices of the duct. com- 
pressure carrying the dust through 
the tubes at a velocity of approxi- 
15,000 The rapping 
mechanism with vibrators 


mately fpm. 
together 
fastened to the pickup tubes operate 
to prevent deposits and accumulation 
of dust on the walls of the tubes. 
This is necessary because. other- 
wise, fine dust tends to collect until it 
breaks off in chunks and reaches the 
test filter in the form of large agglom- 
erates instead of being dispersed as 
test filter 


would show a higher efficiency rating 


separate fine particles. A 


than deserved when fed such acciden- 
tal agglomerate breakoff dust. 

A Dust SAMPLER was developed in 
the Farr laboratory by Dr. kh. A. 
Crismon. It consists of a small cylin- 
der faced at one end with 50-mesh 
wire screen and beveled at the mouth 
to a knife edge corresponding to the 
inside diameter. It is densely packed 
with a fine fiber (5 to 10 micron) glass 
wool. 


All the 


scopic, which obviates the annoyance 


materials are non-hygro- 
of the effect of atmospheric moisture 
when weighing the samples. It is de- 
sirable to have a sampler as near as 
100-per cent efficient as possible and 
still be practicable in operation. To 
obtain this high efficiency in filtering 
it is necessary to operate these sam- 
plers at a 17-in. Hg. vacuum. 
Samplers are attached to the ends 
of the two vacuum line tubes which 
project into the geometrical center of 
the duct. Thus. the dust 


enters the sampler immediately. The 


laden air 


common practice of drawing the sam- 
ple through a section of tube before 
collecting the dust has been found to 
be the cause of erratic results. 

The Crismon sampler cartridge is 
l-in. I.D. and the air velocity through 
the sampler is the same as that in 
the duct. During the one hour period 
of each filter test run, the upstream 
and downstream samplers simultane- 
ously and continuously draw dust 
samples. Automatic control equipment 
is incorporated into the test set in 
order to avoid human oversight or 
error and to assure consistent opera- 
tion. 

Each sampler is provided with auto- 
matic controls in order to compensate 
for pressure loss which increases as 
the samplers collect dust. Air flow 
through the orifices in each of the 
sampler vacuum lines is calibrated to 
provide an entering air flow into the 
samplers equal to the velocity of the 
main duct air stream. As the collected 
dust increases the resistance through 
the test filter, blower speed is gradu- 
and 


ally automatically increased to 


constant air flow 


through the test filter. 


maintain a rate 


Testing the Tester 


It was necessary to check the uni- 


July, 1952 





5-10 MICRONS 


Photomicrograph comparisons of the five 
classified ranges of dust used in prepara 
tion of graph 2. It will be noted that 
the O-5 micron range is the most diffi 
cult to disperse 
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Illustrating how mechanical air filters on test can show consistantly high efficiencies when 


carried out to full load using relatively large (20-40 micron 


formity of dust distribution in the duct 
air stream in order to discover the 


nature of many variables and to aid 
in the improvement of the test method. 

To determine the pattern of dust 
the the 


stream sampler tube was piped to the 


distribution in duct, down- 
same plane as the upstream sampler. 
With one sampler left in the center 
of the duct the other sampler was 
moved from place to place for suc- 
cessive, simultaneous test runs until a 
complete comparative dust distribution 
traverse of the duct was made. It was 
felt that dust distribution within the 
limits of +5 per cent would be nee- 
essary for accurate air filter testing. 

With the present test duct, incor- 
the 


made during the past 12 


porating many improvements 


years, and 
with the introduction of the 1-point 
the 


sought goal of uniform dust distribu- 


system of dust injection, long 
tion at the test filter face was achieved. 
This compares with +30 per cent. the 
best figure obtained from the various 
single point injection systems. 

A serious arose as to 
test 
became properly dispersed when fed 
The 


extent of effective dispersion was de- 


question 


whether or not very fine dusts 


into the test duct air stream. 
termined by use of the “cascade im- 
pactor”. This is an instrument which 
causes air to pass through a series of 


four successively narrowing jets to 
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dust 


successively increase the velocity and 


collect 


glass slides for 


particles on 
microscopic examination, At 
jet the air approaches sonic velocity, 

By use of the impac tor it was shown 
that all the various particle size ranges 
from Standardized Fine 


Test Dust No. 1543094 


were found to he dispersed when fed 


fractionized 
Air Cleaner 
to the duct air stream in the manne 
described. 

The 


were 0-5 


classified ranges of this dust 


5-10 microns, LO- 


10-80 


microns, 
20 microns, 20-40 microns and 
microns. The 0-5 micron dust was the 
most dificult to disperse; however, the 
impactor did not show any 
of this dust 


aggregates 


g 
collected on the micro- 
scope slides. 

While it would be desirable and ad 
vantageous to have even narrowet! 
bands of classified dust. Farr strongly 
feels that the practical fractionization 
of dust 


ranges for filter testing 


into classified partic le size 


purposes is 
certainly a step in the right direction 


towards accurate and proper evalua- 


tion and rating of air filtering de- 


\ ices, 


Results 


of tests with the 


test set and test procedure as de- 


In a series run 
scribed, the amount of the upstream 


falls 


(Continued on 


sampler collection within =+:5 


page 75) 
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Seaboard Air Line Cuts Maintenance Costs 


NOWLEDGE 


hoard personnel from their ex- 


acquired by  Sea- 
perience with diesel-electric locomo- 
tives of sufficient numbers and length 
before World War Il, 


them a rather realistic view of main- 


of time wave 
tenance requirements and costs. This 
view was very much different and more 
complex than that anticipated at time 
of receipt of the early diesel locomo- 
tives. 

At first the cost of maintenance was 
not of too much concern for reason 
that as compared with that of steam 
locomotives the maintenance cost was 
low, efficiency and availability was 
high. However after a few years with 
of diesel 


in service and with accumulating ex- 


an increased number units 
perience an increase in cost of main- 
tenance began to be evident along with 
a decrease in availability——a more or 
less typical experience. 

At about the 


became disturbing, the country was at 


time these factors 
war, which caused critical shortage of 
essential materials. The shop  super- 
vision and personnel were forced to 
exercise their ingenuity in developing 
ways and means in reclaiming in-so- 
far as possible, parts that formerly had 
been discarded as scrap and where 
that could not be done to manufacture 


some parts new. 


Organizing the Program 


Planning for the future was neces- 
sary, after the end of the war, in all 
lines of endeavor. Therefore the Sea- 


*Material for this article was derived partly from a paper presented 
before The Southeastern Railway Club by E. P. Bledsoe, General Fore- 
man, SAL at West Jacksonville, supplemented by information furnished 
courtesy of Chief Mechanical 


with photographs through 
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Considerable progress has been made by the Seaboard Air Line in cutting maintenance costs 


through techniques developed in their own shops. Credit goes to a far-sighted policy set up by 


SAL officials and an “Idea Group” whose ideas were developed and implemented. Existing facilities 


were utilized to the fullest so far as ecomonically practical. 


board took stock of its situation and 
studied the overall picture of its diesel 
locomotive operations. From this sur- 
vey came a more complete realization 
of the large amount of money and 
locomotive out-of-service time that had 
been saved by their own manufacture 
and reclamation of parts. 

While facing decling revenues there 
seemed to be no likelihood of a de- 
crease in maintenance costs in sight, 
without some positive action toward 
that end. Decision was made to enter 
into a more broad and _ progressive 
program of manufacture and reclama- 
tion, and to utilize existing facilities 
to the greatest possible extent, con- 
with effective 
operation. This work was centralized 
at SAL West Jacksonville, 


shop. 


sistent economic and 


Florida 
The “dea Team” previously men- 


the 
entire locomotive shop personnel group 


tioned served as a nucleus for 
which under the supervision of shop 
management worked slowly but surely, 
extending the program step by step as 
ideas unfolded and were developed. 

This nucleus group showed much 
ingenuity in developing many types 
and sizes of mandrels, tools, fixtures 
and devices necessary to adapt ma- 
chines formerly used in steam locomo- 
tive repairs to economical and efficient 
handling of diesel parts. 

The reclamation program as planned 
called for some transitional adjust- 
ments in both existing facilities, prac- 
tices and personnel adjustments. Ex- 


isting buildings were remodeled, avail- 


Officer at 


able machinery was adapted so far as 
possible to meet new requirements, 
special tooling and new techniques set 
up. Shop personnel skilled in making 
repairs to steam locomotives and parts, 
encountered many new types of work 
with which they were not familiar. 
They were faced with the necessity of 
training and adjustment to new prac- 
They 
were found to be willing and adaptable 
to the new work. 


tices, methods and machines. 


Ideas and planning of a few years 
ago are paying off in greater avail- 
ability of parts with elimination of 
delays incident to sending parts to the 
manufacturer for reconditioning and 
awaiting their return, or the heavier 
investment in new spare parts due to 
high purchase cost and lead time be- 
tween ordering and receipt. 

Through the higher availability of 
reclaimed or manufactured parts and 
their lower cost, overhaul schedules 
are controlled in a more orderly man- 
ner, maintenance costs are lower and 
inevitably a higher availability and 
efficiency of motive power is attained. 

Success of the “idea team” in adapt- 
ing existing machines, equipment or 
facilities is evidenced by several de- 
with 
the work of this Seaboard shop at 
West Jacksonville. 

Shop Operations 


Electric shop operations 


vices now used in connection 


includes 
complete rebuilding of traction motor 


and main generator armatures, rewir- 


ing and reconditioning of all electrical 
equipment on diesel locomotives. 


Norfolk, Va., and friendly cooperation of Shop Superintendent and 
his staff on the occasion of a visit of one of our representatives ot 
West Jacksonville shop.—Editor. 
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General shop operations — include 
many ordinary repair and reclamation 
processes including welding and_ the 
use of metal spray building up of 
worn shafts of all types except those 
for traction motors and main genera- 
tors. 

Engine parts reclamation includes 
cylinder liners, pistons, cylinder heads, 
water pumps and parts, lubricating oil 
pump shafts, radiator bell and spacer 
housings, oil cooler housings and_ oil 
cooler tanks, gear cases and other 
parts. 

From the beginning the program 
was predicated upon the principle that 
all reclaimed parts would come within 
the tolerances and carry the same life 
expectancy, or warranty as would be 
received from — manufacturers—this 
principle has been rigidly adhered to. 
To that end Magnaflux, Magnaglo and 
Zyglo was installed and all critical 
parts are carefully inspected and 
tested. 


Shop Equipment 

New machines which could not be 
developed in Seaboard shops were 
purchased as necessary for certain 
operations such as testing injectors 
and fuel pumps (done in an air con 
ditioned room by special machines). 
Other new equipment was purchased 
such as a high frequency induction 
soldering machine for armatures: 
press for removal and applic ation olf 
armature shafts for traction motors 
and generators: additional banding 
machine to augment existing equip- 
ment which consisted of a balancing 
machine: brazing machine, banding 
machine, armature grinding machine, 
impregnating vats, armature baking 
ovens and vapor degreaser. 

An Eneine Test Brock | (illus 
trated) was designed and installed and 
each engine assembled or rebuilt” is 
thoroughly tested before installation in 
the locomotive. under conditions that 
approach road operation as nearly as 
practicable. Thus the Seaboard is en- 
sured that all engines leaving the shop 
are in top operating condition. 

They are reasonably certain that all 
moving parts are properly lubricated; 
that rings, bearings, pins and other 
connections are properly adjusted and 
running satisfactorily: that fuel in 


jection system is functioning properly ; 
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that lube oil and cooling water are 
circulating as intended; that all auxil- 
laries are operating properly; and 
main and auxiliary generators are pro- 
ducing as required. Main generator 
may be load tested if desired. 

Line Boring Macuine (illustrated ) 
for boring crankshaft main bearing 
seats in “A” frames of EMD and ALCO 
engine frames and Baldwin bedplates 
was developed by utilizing an old drill 
press to furnish power and feed for 
boring har. The drill press was placed 
in a horizontal position and the use of 
a universal joint connecting the drill 
press spindle and boring bar obviates 
the necessity of having to line the 
boring bar and the drive unit. 

Liner (EMD) Boring Macuine 


was provided by adapting a 30” lathe. 


4 


as shown. The taper attachment of the 
lathe is used as a guide for the tool 
post. A steel guide was made to re- 
place the original guide of the taper 
attachment. In the proper position on 
this steel guide inserts of the correct 
radius and bevel were applied and 
taper attachment positioned to effect 
a straight bore. 

The machining of the port relief 
(popularly known as the “Mae West”) 
at the air intake ports and the ring 
relief at the top of the cylinder linet 
is accomplished by a spring loaded 
device on the front (or operating side 
of carriage ) of cross-compound feed, 
holding it against the steel guide which 
controls the movement of cutting tool 
in the liner during the boring process. 

The lathe is equipped with a special 


self-centering chuck which requires no 
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set-up and eliminates the necessity of 
removing cylinder head studs from the 
liner. 

\ Liner Pitor Borine Bar (illus- 
trated) for boring both the upper and 
lower linet pilots as well as the uppel 
deck for replacement of head rings, 
all at one setting of bar was developed, 
a devek 
opment of Seaboard personnel, It was 
manufactured at the West Jacksonville 
shop. 


\ Truck Mover was developed and 


This machine is new and is 


is shown here for moving either trucks 


or traction motor-wheel assemblies 
about shop is an ingenious piece of 
equipment. It is equipped with four 
cells the diesel 


locomotive) the current from which is 


battery (same as on 


used to energize traction motor for 


movement along track in either direc- 


VOVYVU) VOTER, UME if 


8 


tion. Capacity is one complete truck 


or two traction motors and wheels. 
This originated and was built at this 
shop. Mover is also equipped with a 
5 hp. motor for light movement about 
shop. 


Cou 


here, on which new steam generator 


Winning Macuine, shown 
coils are formed by winding cold steel 
tubing on a drum was developed by 
SAL personnel at West Jacksonville 
shop. The winding drum is composed 
of circumferential segments fitted be- 
tween circular end plates which are 
mounted on and driven by a central 
shaft. For different diameter coils the 
drum is changed in diameter by using 
different sets of segments, the winding 
surfaces of which are of the desired 
radius. This construction of drum is 
necessary also to permit the coil being 
removed from machine. 


An air cylinder operated forming 
tool, mounted on movable table makes 
the necessary off-set kink in tubing at 
the proper place in each turn. The 
drum rotation is stopped for this op- 
eration by a contact switch shutting 
off power from motor and actuating 
clasp brake. 

Test Rack for electrical equipment 
including power switches, reverser, 
relays and other instruments on dis- 
tribution panel is shown. An AC motor 
(shown on floor) operated by shop 
power line circuit is belt connected to 
and drives an auxiliary generator that 
supplies current to a set of batteries 
(not shown). The flow of current from 
auxiliary generator (back of panel) is 
controlled by a voltage regulator. All 
equipment on test rack, except the AC 


motor, has been through shop for in 


spection and necessary reconditioning, 
which after being tested will be ap- 
plied to a locomotive. 
the dis- 


By energizing relays on 


tribution panel and — connections 
through interlocks, all of the relays 
and power switches are operated in 
sequence approximately thirty times 
per minute. 

Numerous pieces of equipment of 
this kind are handled for inspection 
and repairs at West Jasksonville shop 
and distributed to various outlying 
points. Testing of these parts on this 
rack after reconditioning, enables the 
shop supervision to make doubly sure 
that all items sent out to line of road 
or applied to locomotives in shop are 
in first class operating condition and 
will give satisfactory service life wher- 
ever applied. 

RECLAMATION OF TRACTION Moror 
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BEARING SHELLS is ac- 
three 


which is illustrated. 


SUSPENSION 


complished — in steps, each of 


(a) Reboring of seats in traction 


motor frame by use of an old Under- 
wood portable boring bar, formerly 
used for boring valve chamber bush- 
ings and cylinders on steam locomo- 
tives. 

(b) Relining of bearing shell with bab- 
bitt metal applied molten by a spin- 
ning process. Fixture on the machine 
face plate holds the two halves of the 
shell as it 125 RPM, 


while molten babbitt is poured from 


turns at about 
ladle into funnel at top of pipe which 
deposits metal at center of shell from 
which point it flows to the two ends 
aided by the spinning process. 

The ladle holds just enough molten 
babbitt line the halves 


metal to Iwo 


of shell to desired thickness. 


2s" 


imately 3% 


approx 


(c) Finish boring of suspension bear- 
ing shell to proper journal size is done 
on a vertical boring machine. Notice 
that the heavy fixture which holds the 
two halves of shell for this operation 
chuck which 
This fixture and 
this 


is actually a universal 
centers the bearing. 
tool 


boring were developed at 


shop. 
Conclusion 
While 


made, the “idea team” and supervision 


much progress has been 


realize that only the surface has been 
scratched. They are constantly finding 
new things to do and new ways and 
means of doing some old things, and 
with their minds never closed to new 
this attitude 
should carry the SAL far. 


| 4 ‘ | bel coves j 
eas ane uggestions, 
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This is YOUR Department. Pass along your ideas to 


the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 
will receive $10.00,for each item upon publication. 











H. bk. Barnuarpr, BLrancuester, Ouro——Here is a stunt 
to remove a worn-out bushing from a throw-out bearing 
cage. It works well when the bushing is pressed into a 
blind hole. First, fill the bushing with a medium weight 
grease. Next, take a new stud (the old one can be used 
if not too badly worn) and start it in the bushing. Then. 
hit the stud sharply with a hammer or mallet. 

The stud acts as a piston in a cylinder (the bushing) 
and the grease, pressurized suddenly and to a consider- 
able degree. will exert the pressure on the under-side of 
the bushing, forcing it out of the recess, 

Once out, all that remains to be done is to clean out 
the hole and install a new bushing. 


(A study in practical hydraulics. Editor) 


Locating 





J. M. Minter, Kansas Crry, KaNnsas—I was having trouble 
with a hot water heater not producing any heat. | vented 
the unit and let the air out of the system. This helped 
for a little while, but the same operation had to be per- 
formed several times during the day. 

In checking the condition of the water pipes, hoses, 
and hot water heater, they were all found to be satisfae- 
tory. | then decided to disassemble the engine and look 
for cracks through which the combustion gases could be 
leaking into the cooling system. After completing the 
inspection and finding no trace of trouble, [| put the 
engine back together and installed a new heater. After 
starting the engine and getting it up to normal operating 
temperature, | found that my trouble was still not located. 

Winter being almost over, | decided to let the engine 
run, hoping that something would show up in the water 
system to indicate my trouble. After a lapse of six months 
nothing had shown up. 

At this point, | decided to try something that I have 
used to test valve blow-by. | took an air hose with a 
shut-off valve and a %4-in. nipple at its end. This was 
screwed into the compression relief plug hole of each 
cylinder in turn while bringing the piston to the compres- 
sion or firing stroke to make sure that the valves were 
closed. Each time the connection was made and the ait 
turned on, I checked at the water filler cap for bubbles. 


After completing the check of each cylinder in firing 
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Hydraulic Bushing Removal 


Liner Leaks 











CLUTCH YOKE 
—BUSHINGS 








order, | had found bubbles when checking cylinders Nos. 
} and 5. | then removed the cylinder heads on these cylin- 
ders and moved the pistons down to look at the liners. 
No. 4 was broken off about 2 in. down and No. 5 was 
cracked in the same _ place. 

I then installed two new liners. After starting the 
engine and getting it up to temperature, | turned the 
heater on and found my trouble remedied. 


(This experience indicates how apparently unassociated 
troubles can be a clue to more serious engine irregulari 
ties. The surprising things are: First, that the first liner 
inspection |a recognized inspection technique was used | 
did not disclose the cracks; and secondly, that more 
serious engine trouble was not apparent in the earlier 
stages, 

We want to emphasize that aeration of the cooling water 
in itself is very harmful. It ereatly accelerates corrosion 
in the cooling system. The condition might have arisen 
from a relatively harmless gasket leak, and if allowed to 
persist, could cause serious corrosion problems. 

Incidentally, the air hose is a good idea for checking 
on blow-by. A pressure gauge [with its own shut-off cock | 
between the main shut-off and the cylinder will indicate 
rate of bleed-off. Escaping air can frequently be hear in 
the manifolds |valves| or in the engine base {rings}. 


Editor) 
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WAUKESHA 
preseé 


feature-packed logging truck engines for 


HEAVY HAULING AT TOP HIGHWAY. SPEED 


Dual springs, long guides. 
Pressure-oiled rockers, 
Stellite-faced valves, 
seats, 


Clean-burning combustion 
chamber removes from 
outside. Upper half water 
cooled; lower half air in- 
sulated to concentrate heat 
at throat. 


Four non-stick “keystone” 
rings, top ring chrome- 
plated. Two flat oil rings. 





Built-in oil cooler increases 
oil and engine life. 


Full length water jackets. 


American Bosch injection 
pump and single-hole pin- 
tle nozzles. 


Hardened renewable cyl- 
inder sleeves test 350-400 
Brineil. 





Rifle-drilled rods. Oil jets 
cool pistons. 


Hardened camshaft, single 
forging. 


High-capacity outside oil 
pump. 


Drop-forged hardened 
crankshaft. High-speed 
counterweights not shown. 


Alloy-steel heat-treated 
rod and main bearing 
bolts. 


Hardened main and rod 
journals. Steel-back, triple- ' A ‘ 
element precision bear- ‘ « 
ings, pressure oiled. toon 
ae ™ 


Waukesha High Duty Diesel, Model 148-DK—six cylinders, 5'-in. bore x 6-in. stroke, 
779 cu. in. displacement, peak hp 200. For full details, send for Bulletin 1532. 182 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. » NEW YORK « TULSA + LOS ANGELES 
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Going For a Swim 


Going on a deep-fording operation 
is this new GMC 6 by 6 military truck 
the M-135, with snorkel tubes jutting 
out of the water at Rainbow Springs, 
from Fort Ben- 


ning, Ga., equipped with diving mask 


Fla. An Army driver 


for deep going, ran the new “Army 


workhorse” completely under water 


New Pump Packing 
Resists Solvents 

The Sea-Ro Packing Company of 
Wood-Ridge New Jersey has a new 
packing for pumps. Designated as No. 
7OL in spiral form and No. 705 in 
ring shape, the packing is said not 
to swell, soften or disintegrate. The 
composition, in addition to the spe- 
cially formulated binder to resist solv- 
ents, includes shredded metal, asbpes- 
tos and lubricating graphite wrapped 
in woven cotton casing. 

Operating characteristics indicate 
practical application on all types of 
centrifugal, rotary and reciprocal 
pumps operating at temperatures up 
to 550° F and 1000 psi. Installations 
are now being made on marine cargo 
pumps, but other potential fields of 
use include power plant, chemical, oil 


and gas pumping applications. 
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while towing a  5000-lb. cannon, 
plunged through dense Florida jungle 
and otherwise demonstrated the great 
this vehicle. It 


has hydramatic drive with eight speeds 


versatility of tactical 


and is 


GMC 


forward and two in reverse, 


being manufactured by the 


Truck and Coach Division. 


New Silver Brazing Alloy 

Handy & Harman, 82 Fulton Street, 
New York 38, N. Y., has announced 
the development of a new metal join 
ing composition to be known as “EB” 
Silver Brazing Alloy. It is primarily 
intended for use in brazing chromium 
carbide, cast carbides and other “hard- 
I flective 


is claimed have also been obtained on 


to-wet” carbides. results, it 
high tungsten-copper alloy, cer-mets 
and other refractory alloys dificult to 
braze. 

The new alloy is composed of 57 
the the 


composition includes copper, mangan- 


per cent silver, balance of 
ese and tin. It has a melting point of 
1120° F and a flow point of 1345° F. 

There are no volatile elements in 
this alloy, and it is non-susceptible to 
corrosion. It 


dezincification ty pe of 


has been successfully used on Type 


316 stainless steel subject to dilute 
mineral acid corrosion. This does not 
imply a general recommendation for 
corrosive service, but does indicate a 
quality which may prove useful when 
evaluated by tests under actual service 


conditions. 


New Centrifugal Fan 

A new type non-overloading, cen- 
fan is available from the 
Division of the Westing- 
house Electric Corporation, 200 Read- 
ville St., Hyde Park, Boston 36, Mass. 
Ninety per cent efficiency with only 


trifugal 
Sturtevant 


1/3 of the noise intensity of previous 
models is claimed. 

Designed especially for industry, 
power, and commercial building needs, 
the new fan ranges in wheel sizes from 
1014 in. to 10884 in. diameter and is 
capable of delivering volumes of up 
to 600,000 cfm. 


Electronic Trouble Spotter 
1770 
13, has developed a 


Erwood, Ine., Berteau St., 


Chicago new 
“electro-probe.” It incorporates a pick- 
up probe and 3-stage amplifier. 
Speaker and headphones provide au- 
dible comparison of vibration sounds 
within a range of 60 decibles; cali- 
brated meter provides visual indica- 
tion. 

Designed to be a relative indicat- 
ing device, it detects and diagnoses 
trouble developing in running motors 
or machines before failure occurs. In- 
spection finds that once a reading has 
been established for an. acceptable 
part or assembly, others off the pro- 
duction line may be quickly passed 
or rejected on comparative readings. 
Addition of an accessory item permits 
use of the electroprobe as a surface 
gauge. 

It is said to be useful also for locat- 
ing leaks or stoppages in liquid pip- 
ing systems, locating causes of struc- 
tural vibrations, etc. The device 
operates on 110-120 volt AC, 60-cycle 
current and draws 36-watts. Dimen- 


sions are 10 in. by 61% in. by 534 in. 
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“Three-In-One” Car Wheel 
Boring Tool 

A new “Three-in-One” car wheel 
boring tool made by the Davis Boring 
Tool Division, Giddings & Lewis Ma- 
chine Tool Company, Fond du Lac. 
Wisconsin, is now in use in several 
railroad repair shops to bore cored 


hub 


It is claimed that boring problems 


wheels. 


caused by the core openings which 
to deflect bar 
inated as is 


tend travel are elim- 


unusual machine wear 


because of such deflection. 


The operation of the tool is em- 
bodied in a set of extra cutters located 
between the first roughing cutters and 
the final 
ment of 


finishing cutters. Arrange- 


these intermediate cutters 
provides for continuous cutter con- 
tact in the bore during the boring 
cycle regardless of the cored openings 
in the wheel hub. Cutters actually sup- 
port the boring tool in the bore, lend- 
ing rigidity to both the bar and ma- 
chine ram. This in turn prevents de- 
flection which might cause serious 
ram distortion and needless breakage 


of cutters. 


Five Color-Coded Hose 
Thermoid Trenton. 
New Jersey has announced the con- 


solidation of its 


Company of 


molded hose line 


from 18 different types into five basic 
types, color-coded for identification 
according to use. 

The new lines, it is claimed. offers 
as much 


versatility as, if not more 


than, the former line of 18 types be- 
cause of improved performance gained 
from the use of new components. 
These include rayon braids of high 
tensile strength, instead of cotton, and 
new tubes and covers of both natural 
and synthetic rubber. Reduction in 
the number of hose types was adopted 
in order to provide substantial sav- 
ings to users and distributors in in- 


ventory handling and storage costs. 


Each type in the new line has a 


distinctive cover color, coded accord- 
ing to applications, which will pre- 


vent confusion in stocking and use. 


CAN PREVENT 
ENGINE 
BREAKDOWN 


heating or oil failure...you are 


. at the first hint of engine over- 


warned or the engine operation is 
stopped immediately, then you can in- 
vestigate and correct the fault before 
major damage occurs. 

And that’s exactly what the PENN 
Safety Control does... automatically. 


Every second, day and night, the 
PENN control “watches” so that over- 
heated cooling water or oil pressure 
failure can’t result in damage to your 
engines! 

Learn more about this low-cost pro- 
tection for new and old engines. Write 
Penn Controls, Inc., Goshen, Indiana. 
Export Division: 13 East 40th Street, 
New York 16, N. Y., U. S. A. In 


Canada: Penn Controls Limited, To- 


ronto, Ontario. 


‘AUTOMATI 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 
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Errors in selection will be avoided 


more readily. 


New Roller Chain Fastener 


Lse of rollpins, new roller chain 
fasteners said to outlast cotter pins, 
Morse Chain 
Company, 7601 Central Avenue, De- 
troit 10, Michigan. The rollpins will 


be available on most of the larger 


has been announced by 


pitches of both standard and heavy- 
series Morse roller chains. 

The chamfered-end, 
slotted steel cylinder that 


rolipin is a 
compresses 


easily into a pin hole smaller than its 


Typical Functions of 
PENN Safety Controls 


Diesel Applications. Sounds 
on alarm...closes magnetic 
fuel valve and sounds alarm 

closes magnetic fuel valve 
only ...closes magnetic fuel 


valve and opens pilot relay. 


Battery Ignition Applications. 
Opens 


sounds an 


battery circuit and 


alarm... sounds 
on alarm only... opens bat 
tery circuit only. 

Magneto Ignition Applica- 
tions. Sounds an alarm only 
grounds dual magneto 

grounds magneto only 
grounds magneto and sounds 
alarm or lights signal light. 
Dual Ignition Applications. 
Opens battery circuit and 
grounds magneto. 


t 
4 
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own diameter, expands and locks in 
place until deliberately removed by 


hammer and punch, It is designed to 


SILENCERSY em 


According to Morse officials, the 


rollpin is a most durable fastener for 





roller chain. Besides providing fast- 
ener life exceeding that of cotter pins. 
it is claimed that the rollpin is equal 
in shear strength to cold rolled pins 
of the same diameter. 

The rollpin which was first dis- 
covered in 1942 on the cannon of a 
downed German Luftwaffe plane, is 


now made in the U.S. A. 


New Tapping Attachment 

An automatically reversing tapping 
attachment has been developed by 
the Erie S. Johnson Company of 230 
East Ohio Street, Chicago, Illinois. 
The attachment incorporates a_pat- 
ented reversing device which permits 
rapid reverse action through a_ spe- 
cially designed radial bearing. The 
reversing clutch is mechanical, not 
frictional. 





onal ae 


PA KIA 


THE MAXIM SILENCER COMPANY 
93 Homestead Ave., Hartford 1, Conn. Dept. W.L. 


Gentlemen: 
Please send me your bulletin on Exhaust Silencer. 








OR 
SHUSH 











The necessary torque is adjusted on 





a graduated scale. It is transmitted 





(Continued on page 76) 
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Testing Air Filters 
(Concluded from page 65) 


per cent of the theoretical pickup com- 
puted on the amount of dust fed. As 
this performance is very consistent 
through long series of test runs, it is 
considered to be a signficant indica- 
tion of the accuracy of the test setup. 

Graph No. 1 shows the efficiency 
performance of Far-Air filter Type 44 
when tested with Standard Fine Air 
Cleaner Test Dust No. 1543094. Graph 
No. 2 shows the efficiency performance 
of the same filter when tested with 
classified dusts through the particle 
size ranges 0-5 microns, 5-10 microns, 
10-20 microns, 20-40 microns and 40- 
80 microns. 

In respect to these two graphs, it 
is interesting to note that, when com- 
puted in proportion to their respective 
percentages of the composite dust, the 
sum of these proportional efficiencies 
is within 4 per cent of the efficiency 
of the filter on the composite dust mix- 
ture. Here, again, it is felt that com- 
parisons such as these are a reassuring 
indication of the accuracy of the test 
procedure. 

Graph No. 3, which again shows the 
efficiency performance of the same 
filler on 20-40 micron dust, but car- 
ried out to full load, is presented 
merely to show how mechanical air 
filters on test can show such high ef- 
ficiencies. 

These three graphs, considered to- 
gether, give a complete picture of fil- 
ter performance. Each graph is the 
careful when 


result of testing, but 


studied alone without pertinent data 
on the dust used, may convey an en- 
tirely erroneous impression of filtering 
performance. 

Because of the possibly misleading 
nature of single-curve filter perform- 
ance graphs without published data on 
the dust used, the Farr Company will 
in the future publish filter perform- 
data substantially in the form 
of Graphs No. 1 and No. 2 with data 


similar to that shown on Graph No. 3 


ance 


available in special cases. These data 
filter test 
methods with classified dusts are be- 


obtained by quantitative 


lieved to furnish a more accurate 


guide to the proper selection of air 
filters. 


NUGENT FUEL OIL FILTER 
fo protect BERMUDA’S 
Power Supply 


FIG.ANG CAA # 4 
Nugent Duplex Filter of the 
type installed at Bermuda Elec- 
tric Co., Ltd. It is located in 
basement of plant. 


417 N. Hermitage Ave 
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IT’S a repeat order for the Bermuda 
Electric Light Company, Ltd. at Pem- 
broke, B. I. Again they chose Nugent 
to filter the fuel oil that powers their 
new 4250 H.P. Nordberg Diesel. 
Back in 1939 Bermuda Light installed 
their first Nugent fuel oil filter for 
one of their smaller diesel units and 
it’s still going strong. And, you can be 
sure that this latest installation, a 
Nugent Duplex Filter, will also pro- 
vide many years of dependable service 


Nugent fuel oil filtering is the practi- 
cal, low cost way to help guard against 
power interruptions. Patented  con- 
struction of the Nugent Duplex means 
20‘. more filtering area than most 
filters of comparable size. And re- 
member, Nugent filtering means 99.8' . 
clean oil. Be sure to specify Nugent if 
you want longer engine life and more 
dependable operation with less mainte- 
nance, Ask about the wide range of 
Nugent fuel and lube oil filters for 
all types of equipment. 


& Co., Inc. 


CHICAGO 22, ILLINOIS 





through a mechanical locking device 
comprised of steel balls and springs. 
The function of this device is not af- 
fected | 
heat 

Al) THOVING carried in 
ball or the locking 


body in ball bearings and the axially 


rpm variations or oil and 
parts are 


needle bearings, 


sliding body in needle bearings. 
The new tapping device is availabl 
in different sizes from No. “O” tap 


to 2 in 


Non-Leaking, Self-Closing 
Push Valve 


King Lngineering Corporation. Box 


520, Ann Arbor, Michigan, announces 
the self-closing push valve, for use in 
gas and air lines where manual con- 


trol of an intermittent flow is re- 
quired and where there must be no 
leakage through the valve or around 
the valve stem. Typical applications in- 
clude use with hydrostatic gauges and 
other 


instruments requiring a manu- 


ally-controlled blast of air: use with 


single- and = multiple-pressure test 
stands: blowing out or purging of gas 
or air lines; and use with processing 


operations requiring an occasional 
shot of gas or air. 


The valve is opened by pressing a 





THE WORLD'S LARGEST MANUFACTURERS OF 
FUEL INJECTION EQUIPMENT FOR DIESEL ENGINES 


Depots 
and 
Service Agents 
in over 
100 countries 








Fuel Injection and Electrical Equipment 








CALY. DIVISION OF LUCAS ELECTRICAL SERVICES INC. 653, TENTH AVENUE, NEW YORK 19, N.Y. 


Sales Office: 14820 DETROIT AVENUE, CLEVELAND 7, OHIO 


@Q 174-480 


knob on the 


automatically 


and closes 


knob is re- 


leased. It has no compression packing 


valve stem. 


when the 
and requires no being 
The O 


rings are readily accessible by remov- 


adjustment, 
sealed by neoprene O-rings. 
ing a nut and lifting out the valve 
test, the 
L.Q000.000 0 cy- 


stem. On breakdown valve 
shows no leakage after 


cles of operation, it is claimed, 


This 


styles: 


valve is available in’ two 
Model ry. for 
panels of any thickness up to 7/16 


Model LV for 


mounting. Inlet and outlet are tapped 


mounting on 


in., and in-the-line 
for 44 in. pipe, and direction of flow 
is shown by an arrow. Discharge rate 
is 25 to 30 cfm. at pressure drop of 
100. psi. 


New Literature 
Stationary Diesel Bulletin 
Bulletin No. 5202. just released by 
the National Supply Co., 1401 Sher- 
Avenue, Springfield 99, Ohio, 


gives complete design features, capac- 


idan 


itv tables and dimensions of its Su- 


perior model 65. stationary diesel. 


The engine is especially suited for 


installation in utility plants, institu- 


tions. waterworks and sewage, and 
general industrial plants. 

The 8-page bulletin describes the 
different 6- and 8-cyl. sizes available 
in capacities from 580 to 1500. hp.. 
gives 


specifications of — component 


standard as well as 
Available as 


a supercharged or naturally aspirated 


parts, and lists 


extra equipment. either 

unit. and for straight diesel or dual- 

fuel operation, 
(Continued on page 78) 
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What Do You Know! 


(Answers to the Questions appearing 


on Pave ol.) 


l. Correct answer is “b”. Recently, 
improved technology has made this 
possible. Intake air temperature con- 
trol. air fuel ratio control by air 


throttling. better gas induction sys- 


gear have 


had a part. For fuller details read the 


tems. and better ignition 


story starting on Page 36, 

“f" and “g” apply most direct- 
ly. Reducing scavenging air volume to 
maintain optimum air/fuel ratio im- 


proves part-load efficiency. Ignition 


timing changes also help. These are 
also discussed in the article on Page 
36. Engines installed in the AC plant 
where varying loads are exper ted have 
dual-cam camshafts to change valve 


timing at part load. 


3. Correct answer is “ec”. For more 


details see the electrical portion of the 


article mentioned above. 
1. “b° in the first group and “a” in 


the second are correct. Unit was built 


by American Locomotive with Inger- 
soll-Rand engines and General Elec- 
tric electrical equipment. It went into 
service on the Jersey Central and is 
believed still in operation, See the 
article on Page 56. 

5. Correct answer is “d’. As in the 
case of traction motors. this type ol 
drive has been found most flexible. 
kor full 


mentioned above. 


discussion see the artich 
6. Again, the correct answer is “d” 
For a full discussion of the advantages 
of this type motor, see also the article 
mentioned above. 

Chlorine 


treatment is most Commonly used to 


7. Correct) answer is) “ec” 
prevent algae formation in open cool- 
ing towers. It does not apply to closed 
systems, as can be seen by reading 
the article on Page 52. 


& “a” and “ce” apply most directly. 
For full discussion see article referred 
to above. There is considerable basis 
for the conclusion that all corrosion 
is electro-chemical and — entrained 
gases are known to acceler COrro- 


sion, so “b” could apply. 


Some of the 42 Cooper-Bessemer engines in the Reynolds Metals Plant 
ELLWOOD CITY CRANKSHAFTS at CORPUS CHRISTI 


The Reynolds Metals Plant at Corpus Christi, Texas, has in it 42 


16-cylinder Cooper-Bessemer gas 


engines of 3700 hp. each. Ail are 


equipped with eight-throw Ellwood City crankshafts. 

This is a big power plant and the engines are big. Accordingly, ours 
is a big responsibility accepted with perfect confidence in our ability to 
produce crankshafts of supreme quality. 


ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY,PENNA. 
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WHAT'S 
THE BEST WAY TO 
STRIP PAINT FROM 
METAL PARTS TOO 
LARGE TO 
BE SOAKED 
IN TANKS? 


See Page 3 


Oakite’s | 
New FREE Booklet 
on Paint Stripping 


answers many questions that will 
lead you to better stripping proce 
dures. You'll want to read more 


about: 


What's the best way to strip 
large areas of structural metal 
where a steam supply is avail- 
able? See page 5. 

What is the best method when 
steam is not available? See page 7 

What is the cheapest way to 
strip metal parts in large 
vouume? See page 9. 

What are the best ways to pre- 
pare stripped surfaces for repaint- 
ing? See page //, 

What strippers are best for 
removing oil-base paints? . 
Synthetic enamels, alkali-resis- 
tant plastics or resin-based 
paints? ... Japans, wrinkle fin- 
ishes, nitrocellulose lacquers, 
alkyds, phenolics and ureas? 


See page 12. 


FREE For a copy of “How 
to STRIP PAINT” 


write to Oakite Produc ts, Inc., 235A 


‘ ‘ 
‘ ou 


York 6, N. ¥. 


£0 InNDUSTRiag Cc 
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Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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...with readable 


Weston 


ALL-METAL 


thermometers 


Large, readable scales . . . durable, all-metal construction 

. stainless steel stems... accuracy within 1% of 
thermometer range. Available in types, sizes, stem lengths 
and ranges for all applications. Write for literature. 
WESTON Electrical Instrument Corporation, 
617 Frelinghuysen Avenue, Newark 5, N. J. 

. manufacturers of Weston and TAG instruments. 


‘ WESTON Susluamenl 


INDICATE...RECORD... CONTROL 


Switchgear Catalog 


A new 12-page catalog has been re- 
leased by Electric Service Engineer- 
ing Company. 10 Third Avenue, Joliet, 
Illinois. It illustrates the range of 
switchgear equipment, known by the 
trade name “Eseco.” 

There is shown a wide variety of 
control equipment designed by the 
company in low voltage and medium 
voltage capacities. In addition, other 
special types of controls which have 
been manufactured for special use are 
illustrated. 

A description of the engineering 
service explains facilities for design- 
ing and manufacturing switch boards, 
control panels, distribution _ panels, 
and voltage regulators for all types 
of industrial, marine, pipe line and 
electric set control. 


Reports on Synthetic Fuels 
and Lubricants 


Developments in synthetic fuels and 
lubricants are described in a group 
of government research reports which 
are now available to the public from 
the Office of Technical Services. U.S 


Department of Commerce, Washing- 
ton 25, BD; C. 


“Cat” D4 Catalog 

The many applications of the D4 
diesel tractor are illustrated in a new 
catalog issued by Caterpillar Tractor 
Company. Peoria 8, Illinois. 

The catalog explains, part-by-part, 
how the tractor is built, what it’s like 
and how it performs. Attachments 
and specifications are listed. Reports 
from actual owners on typical jobs 
are given. More than 30 photographs 
and many other illustrations are in- 


cluded in the 32-page booklet. 


“Studies in Centralized 
Lubrication” 

The Farval Corporation, 3294 E, 
18th St., Cleveland 4. Ohio, has issued 
a bulletin entitled “Studies in Cen- 
tralized Lubrication.” 

This illustrated bulletin describes 
lubricating systems on a rocker arm 
straightener, automatic shears, punch 
press, deep frame jaw crusher, and 
other installations. 
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Tractor-Break-In 
(Continued from page 50) 

these fluids are at the proper levels. 
(Sometimes a slight grease leak will 
be discovered in the chassis that may 
be caused by over lubrication. Such 
leaks will usually disappear when the 
the moving parts “seat” themselves 
after the break-in period. ) 

Once the engine is warmed up, it’s 
an excellent practice to give the trac- 
tor an “exercise” run. Mainly. this is 
a safety measure and it provides a 
chance to test all controls for proper 
operation. (It also gives the operator 
an opportunity to become familiar 
with the controls which are somewhat 
different on each model or make of 
tractor. } 

Tractors equipped with a bulldozer 
blade or other equipment should have 
the controls for these units tested at 
this time. If the tractor is to work 
with a scraper. hook it on at this time 
and test the power control unit. 

Your tractor is ready to work by 
this time but don’t give it “the works” 
just yet. It is better to operate the 
machine in a gear which will not puil 
the engine below rated speed. This 
gives the engine a chance to “run in” 
easily, as hard work from overloading 
while the engine is new causes excess 
heat to build up, eventually resulting 
in increased wear. 

The period of moderate operation 
is generally prescribed by the manu- 
facturer and is usually about 30 hours. 
Traveling speeds during this time 
should be kept moderate to give track 
rollers and chassis assemblies a 
chance to “seat” themselves and take 
on a “wear hardening.” 

As this initial operating period 
passes you can gradually increase the 
traveling speeds and loads. An experi- 
enced operator can always tell when 
the time has arrived to “open ‘er up.” 
He can actually “feel” the tractor 
breaking in and his ears will tell him 
when the engine is ready to put out 
its full horsepower, 

Sensible treatment of a new tractor 
is just like money in the bank when 
the thousands of operating hours pass 
by without major repairs. That's why 
a break-in period for your new trac- 


tor is really a “break” for vou. 


XCEL-SO 


iets 
SEPARATOR-FILTER -AIR ELIMINATOR 


FOR REMOVAL OF BULK QUANTITIES 
OF WATER, SCALE, ROUGE AND AIR- 


SEND FOR DESCRIPTIVE 
BULLETIN FEQ-51 


..from Refinery or Gasoline Plant Process Streams, Pipe Lines, Tank 
Car Loading, Marine Refueling, Truck Loading Racks, Airport Re- 
fueling Trucks, and Airport Refueling Systems. 


Wherever gasoline or light oils may be contaminated by water, 
scale, muck, or air—EXCEL-SO can be depended upon to deliver 
clean, dry fuel. 


WARNER LEWIS COMPANY 


BOX 3096 TULSA, OKLAHOMA 


DIESEL CRANKSHAFT 
REPAIRING AND REFINISHING 


Bi. ii 


Picture shows a thirty-foot crankshaft with 13” diameter journals which 
was broken through the No. 6 web— receiving final inspection after new 
crank and center coupling sections were installed and machined to 
original tolerances. 

Shafts of all sizes and types successfully repaired and refinished. 
Call, wire or write for particulars on our field repairs and emergency 
service. 


WASHINGTON IRON WORKS, INC. 


Established 1876 
SHERMAN, TEXAS 
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Diesels Protect Hospital Power Supply 


Installation of these three diesel 
generator sets mark an achievement in 
the production of diesel engines, and 
are a modern example of complete 
electric, power protection at) Jackson 
Memorial Hospital, Miami, Fla. 
Public officials inspecting the hos- 
pital’s new power house saw an ex- 
ample of the increasing trend toward 
protection of the electric powel! supply 
to vital public buildings. In addition, 
Caterpillar dealer officials at the  siie 
pointed out that among the trio of 
the 


one-thousandth big, V-type diesel to be 


engines driving generators was 
built by Caterpillar Tractor Company. 
Production of the Cat V-type engines 
of 534-in. bore began just three years 
apo, 

The generator sets will operate in 
parallel with the use of a paiiel switch- 
board and will handle the whtole load 


of the hospital on a standby basis. 


Course to Train Oil Men 
In Diesel Use 

The National Supply Company par- 
ticipated in a diesel engine course 
conducted by the Department of Ex- 
tension, University of Alberta, at Ed- 
monton, Alberta, Canada. 

Arranged at the request of the West- 


80 


L160) will) be 


stepped down to 120 and 240 circuit 


Generator voltage of 
voltage to meet hospital requirements. 
The sets carry the Caterpillar designa- 
1397, 314 kw. 


apiece for the standby application and 


tion of are rated at 
produce 3-phase, 60-cycle current. The 
sets are designed and produced as 
package units. 


Included 


application are exhaust mufflers and 


in the Jackson hospital 
intake air silencers which help the 
engines to be quiet guardians of the 
power supply. Within the roomy, well- 
ventilated power house, the engines are 
arranged for maximum servicing and 
operating efficiency. Special platforms 
are provided for checking, lubricating 
and servicing the engines. Air starting 
is used, and engine cooling is by 
means of heat exchangers. The power 


house itself is of concrete block con- 


siruction. 


ern Canada Petroleum Association and 
the of Oilwell 
Drilling Contractors, the course began 
on June 2 and lasted till June 20. Its 


purpose was to train oil industry per- 


Canadian Association 


sonnel in the proper installation, op- 
eration, and maintenance of diesel en- 


vines. 


Russians Copy “Cat” Tractor— 
Engineering First Class 

rated 
the 


Russian engineering must be 


as first class, says an article in 
June issue of the “Journal of the So- 
ciety of Automotive 
J. M. Davies, Caterpillar’s director of 


research, 


Engineers’ by 


Two Russian-made tractors. captured 
f their 
engineering ingenuity. Mr. Davies 
detailed this 
Stalinetz tractor, a copy of a 10-year 
old “Cat” model. the D7. 


the best engineered of any 


in Korea, give some inkling 


made a evaluation of 
and says it’s 
foreign- 
made tractors he knows anything 
about. The tractor is not just a carbon 
copy of the Caterpillar job. The ma- 
chine has been completely _ re-engi- 
neered to conform with Russian manu- 
facturing practices, machines. and ma- 
terials available. 

Apparently the Russians aren't too 
fussy on the looks, for their parts are 
rough looking in appearance by our 


But the 


formance of the tractor was so similar 


standards. functionally. per- 
to the American machine as to horse- 


fuel 
sumption that it was hard to tell them 


power, torque output and con- 
apart. 

Davies also points out in the SAE 
Journal that the Russians are up on 
the latest 


lurgical 


and metal- 


they 


heat-treatment 
And 


know-how in gear design. 


practices. have 


New Cooling Process 
Increases Power Output 

Indicative of the increasing depend- 
ence upon electronics, is the growth of 
the electric utility industry which more 
than doubles itself in size every ten 
years. 

Mr. Scarlott, manager of Technical 
Information for Westinghouse Electric 
Corporation, reports that “the genera- 
that 


being improved correspondingly.” He 


tors produce electronics are 
pointed out that one of the significant 
developments in this field is his com- 
pany’s new cooling process that in- 


creases power output of big generators 
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by 50 per cent. It consists of hollow 


copper conductors through which cool- 
ing hydrogen is blown to carry away 
excessive heat. 

He also disclosed that as of 1950, 
450,000 miles of 
pipeline, equal to 20 times around the 


the world had about 


earth. 


Diesel Plant Operators Course 
At University of Illinois 

\ diesel 
course is planned for October 27, 28 
& 29, 1952, at Robert Allerton Park. 


University of Illinois. It is to be eon- 


plant operator's short 


ducted by the Division of University 
Extension, in cooperation with the De- 
partment of Mechanical Engineering. 

Outstanding engineers will speak on 
diesel power plant topics. The program 
will cover pertinent information on 
the operation and maintenance of 
diesel plants. Subjects to be discussed 
include: safety, combustion, lubrica- 
tion, fuels, governors, dual fuel en- 
gines, plant operation characteristics. 
injection, pistons and rings, bearings. 
good housekeeping, preventive mainte- 
nance, indicators and indicator cards. 
engine cooling, diesel theory, and hu- 


man behavior. 


World’s Largest Well Pumps 
Built For Rocket Research 

The largest deep well turbine pumps 
ever built have been produced at the 
Pomona, Calif., pump works of Fair- 
banks. Morse & Co. for use by the Air 
Force in its rocket research program. 
Four of the giant pumps, designed for 
this application by the Air Force and 
the company’s engineers, are being in- 
stalled at the rocket 


Tullahoma. Tenn. 


research base at 


Each of the 48-in. turbine pumps is 
12 ft. long. weighs 30,000 Ibs. and can 
pump 25,000-gpm. of water. The funce- 
tion of these pumps in the Air Force’s 
rocket research program is classified 


information and has not been revealed. 


Telegrapher’s Desk Becomes 
Railroad Broadcasting Studio 
Hutchinson, Kansas has a new radio 
station, exclusively for the use of the 
Rock Island Railroad. The radio pick- 
up reaches 26 miles down the track. 
\ clear 


tained between the Hutchinson station 


conversation can be main- 


and a radio-equipped diesel locomo- 


tive. More than a score of road diesels 
are equipped with radios so that the 
station can contact them before they 
train 
The 


radio station is the telegrapher’s desk. 


reach Hutchinson and_ relay 


orders and other instructions. 


Eventually the company plans to 
install radios in stations every 25 miles 
along the line so that agents ean relay 
messages back and forth. But it won't 
replace the old telegrapher, who will 
still remain the backbone of the rail- 


road communications system. 


Canadian GM Combines 
All Diesel Work 

An important milestone in the rap 
idly expanding activities of the Diesel 
Engine Sales Division of General Mo 
tors Products of Canada was reached 
moved from 
Oshawa to General Motors Diesel Ltd 
at London, Ontario. 


when the division was 


The transfer is in keeping with the 
long range policy of combining Can 
distribution of GM 
diesel products at the London plant. 


adian sales and 


Built to Stand the Gaff 














Geared to Move Big Loads 
4 eee 


Every part of this rugged ALLIS-CHALMERS tractor 
has strength to carry the toughest loads it's ever meant 
to move — and more — with a maximum margin of 


Heavy-duty ROCKFORD CLUTCHES help it 


safety. 


ENGINEERING 
MAKES IT 
WORK 
B-W 
PRODUCTION 
MAKES IT 
AVAILABLE 


deliver more efficient, more productive work cycles. Let 


ROCKFORD engineers help you design dependable 


pewer transmission. 


sons 


ROCKFORD CLUTCH DIVISION wir, 


301 Eighteenth Avenue, Rockford, Illinois, U.S. A 


ROCKFORD 


Diesel Power and Diesel Transportation 


ENGINEERING 
BULLETIN - 
SENT ON 
REQUEST 
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This unit of four Fram Filters serves two 500 hp air injec- 
tion Fulton Diesels in large eastern quarry. Another 
unit of three Fram Filters protects 1000 hp solid injection 
Fulton Diesel from harmful quarry grit and dust. 


FRAM FILTERS Protect 
Vital Diesel Engines 
from Quarry Contaminants 


Two Fram Filter installations protect a large 
“astern quarry’s vital diesels from damage by 
engine-killing sand, lime and cement. These 
diesels drive generators that supply the entire 
plant with power . . . must operate 24 hours a 
day, 6 days a week to maintain production. 
The quarry’s chief engineer is plenty enthusias- 
tic about time- and money-saving Fram Filters 

says all his diesels must be Fram-equipped 
for maximum service. 


Left FRAM Solve YOUR 
Diesel Filtering Problems 
Fram Filters can: 
e protect your diesels ¢ reduce costly down-time 
e lower operating costs 
Write today to: FRamM Corporation, Providence 16, R.I. 
In Canada: J. C. Adams Co., Ltd., Toronto, Ontario 


OIL * AIR * FUEL * WATER 


FILTERS 


e prolong engine life 


SAFETY 


ALARM 
SETS 


The Synchro-Start Alarm Sets are designed to 
give audible and visual alarm in case of any ab- 
normal condition of the engine. Any number of in- 
dividual signal lights indicate overheating, low oil 
pressure, low air pressure, etc., and can be furnished 


with automatic shut-down if alarm is not heeded. 


Three switches are provided for testing, audible 
alarm cut-off, and a safety switch for emergency 
shut - down. 


For further information write for Bulletin 407 


SYNCHRO-START PRODUCTS, INC. 


CIST WORTH RIDGEWAY AVENUE, SKOKIE, ILLINOIS. 


DIESELS 
RUNNING 


with the 


“SERVICEMASTER™ 


IN FIVE MINUTES 
your vn shop 1 
it will make Jy 


nypec 


in 


ur 


a point dea 
with another 
ion and maintain 
letermined angle t 

i minute of a degree 


It will enable you to op 
erate your diesel engines 
it maximum efficrency 

the time 


It will cut your fuel costs 

It will pay the operator’s wage 

in ne hour If you install a 

“MERLIN SERVICEMASTER” 

you can recondition fuel injector 

nozzles in less time than it takes 

to pack them to send away for 

repairs 

NOW USED by all leading Diesel 

wine lanufacturers, 

nies, Railways Transp 

Municipal Transport and 

Departments 

Details From:—Burnett & Co. (Canada) 
ltd., Agents for U.S.A 

Dept. D. P. Montreal Trust Buildings, 

+ King Street West, Toronto 


Sole Manufacturers and Patentees 
Merlin Engineering Co., Ltd 


pRooUCT Halifax, Yorkshire, England 


Government 
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For FUEL TRANSFER and 
HYDRAULIC GOVERNOR 
SERVICE 


Special Cast 
Iron Housing 
and Top 
Only 4 Bolts 


Y U Can Depend Compressed 


on TUTHILL Pron 
Model L Pumps pone 


Steam, Water, 
Oil, Gases 
Here is the pump that's known throughout the diesel industry 
for its dependable performance in fuel transfer and 
hydraulic governor service. Tuthill Model L is a positive 
displacement, internal gear rotary pump, mechanically 
sealed for quiet, leak-free operation and low power 
consumption. Capacities from .33 to 3 g.p.m. in wide pressure 
ranges. Available as either single or double- 
TUTHILL pump units. Write for, 


e Tuthill Model L Bulletin. 
Gi) 4universal¥ 


\\ Get BETTER Control! 


LOWRITE 
VALVES 


neoprene dlegheogn (1) has 
positive sealing bead which 
provides increased sealing action 
with increasing control pressure. 
Efficient diaphragm form insures 
ample and constant operating power 
thru full travel. Piston Plate Assembly 
(2) has a free floating thrust plate which 
absorbs side thrust. Closely guided 
piston plate maintains stem in accurate 
alignment. 
K} ADJUSTING SCREW—Ball bearing non- 
rising type with starting pressure ad- 
justable from 0 to 17 psi. Has enclosed 
rust proofed steel spring for full travel 
in 5 or 10 psi. control pressure change 
BONNET ASSEMBLY— Polished stain- 
less steel stem in preformed lubri- 
cated metallic packing insures long life 
and low hysteresis. 





VARIETY of VALVE BODIES 
Sizes 2" thru 8” 
For line pressures below 250 
psi. Rugged construction to 
withstand piping strains. 
Write for Circular FMV 


Reduce Maintenance with FLOWRITE VALVES 


THE POWERS REGULATOR COMPANY 


TUTHILL PUMP COMPANY / 3400 OAKTON STREET, SKOKIE, ILL 


939 E. 95th Street, Chicago 19, Iilinois 


Established 1891 © Offices Over 50 Cities © See Your Phone Book 





Boron Is Boon In Alloy Shortage way diesel engine and tractor chassis 
Steelmakers are able to conserve 2semblies. 


vast amounts of critically scarce al- Last vear the units traveled a total 


01 720 «tt. bs we 
loying metals by using boron which of 31,758 miles during a period of 


is in plentiful supply in the U.S 11 months. This year the training 


Boron is replacing chromium, nickel units will make the Mississippi River 


and molybdenum, which improve the their operational dividing line, one 


hardenability of steel. So far this year Ut Covering the eastern half of the 
it has been used in 70.000 tons of stee! ©Untry and the other the western. 
per month to save large quantities of 
these important metals. Owens-Corning Fiberglass Corp. 
\ wheelbarrow of boron emptied Holds Apparatus Conference 
into a heat of steel makes it possible Seventy representatives of industry 
to save about two and one-half tons attended an apparatus conference re- 
of nickel, three-quarters of a ton of cently, sponsored by Owens-Corning 
chromium, and one-third of a ton of — Fiberglass Corp. 
molybdenum. Mr. John A. Coffman of General 
Electric, one of the guest speakers, ex- 
Classroom On Wheels pressed the opinion that no line of 
International Harvester mobile electrical apparatus is subject to as 
schools are taking to the road again severe mechanical and thermal punish- 
in a continuation of a program begun ment as the axle-hung traction motors 
last year by the company to present on modern high speed diesel electri: 
service and technical information on — locomotives. 
industrial tractors and engines to its He stated that by the use of the 
personnel and customers. fiberglass material, his company was 
These mobile training units are two able to pack more power into the 
large trucks and trailers equipped with motors and make higher operating 


traimneg aids. Each has a new cut temperatures possible. 
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38-Year-Old Pipeline 


Stimulates Oil Production 


California oil men recently solved 
a baffling production bottleneck by 
discovery of a 38-year-old steel pipe- 
line. In the face of a critical steel 
shortage, they discovered no new steel 
was available to build a pipeline to 
tanker berths at Estero Bay. 

Somebody recalled an old pipeline 
laid in 1913 from Labee, Cal. out to 
Mojave in the desert. This eight-in., 
53-mile line had once carried fuel oil 
to a railroad which had since switched 
to diesel oil. 

It was dug up, shotblasted, and 
straightened. Ends were beveled and 
the cut-up lengths of pipe welded in 
pairs. 

Availability of this “new” pipeline 
resulted in an extensive drilling pro- 
gram in the San Ardo field: a new well 
has been drilled every day. The field 
has become the 26th among Califor- 
nias 75 principal producing fields. 
Crude oil production, because of this 
pipeline find, may hit 20,000 barrels 


a day. 
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Railway Diesel Club 
Shows Fire-Fighting Techniques 
In a 


eastern 


meeting of the South- 
Diesel Club, a dem- 
of fire-fighting 


techniques, and recommendations were 


recent 
Railway 
onstration was given 
made for fire-fighting equipment to be 
carried on diesels. 
In addition to the 


fires 


usual fire pits, 


involving traction 
trucks, 


electrical control 


mocked-up 
motor a diesel under-carriage. 
cabinets, main gen- 
erator, and pressurized ruptured fuel 


oil line. were fought and extinguished 
hy use of the appliances. The pit fires 

ft. for 
0 by 50 


. hose line s. 


ranged in size from 8 by 8 
5 


Hg le hand os to 


. for foam through 21% 


Automatic Braking Control 
For Alco-GE Locomotives 


Automatic braking control has just 


been announced by the American Lo- 


comotive and General Electric compa- 


nies for their locomotives. 


Automatic control maintains maxi- 


locomotives, ranging from 2100-hp. at 
to 2600-hp. at about 24 
With manual control 


2100-hp. was the max- 


high speeds 
miles per hour. 
formerly used, 
imum allowable throughout the same 


speed range. The automatic feature 


allows the braking lever to be set in 
maximum position at all times. 

From a previous limit of 800 am- 
peres at all speeds, the new system 
provides a limit of from 800 amperes 
at high speeds up to 900 amperes 


maximum. 


Flexible Six-Wheel Truck 
Used On Commercial Diesel 
The first fully flexible 
truck under a 
United States, 
in EMD’s new special duty locomotive. 
the SD7, 
The SD7 is a further development 
of the Motors road switcher 
type. It is designed for the 
special duty 


flexible truck 


three-motor 
six-wheel commercial 
diesel in the is featured 
now in production. 


General 
heaviest 
tonnage 


Its. fully 


assignments. 


permits 80- 


benefits of diesel 
districts where high 
effort with light axle 


extends the pera: 


tion to tractive 
loading is neces: 
sary. 

Up to now, this type of locomotive 
freight 
truck 


yperation 


has been restricted to slow 


service and switching because 


design did not permit safe 


at high speeds. 


Power Equipment Improvements 

Readied For Exposition 
Major improvements in power 

20th 


equip- 
National 
Exposition of Power and Mer 
held in 
York. 


marked 


ment to be seen at the 
hanicai 
Engineering, to be Grand 
Palace. New 

reflect a 
fully 


plans of exhibitors reveal. 


Central next De 


cember will trend 


toward the automatic generating 
station, 

Recognition of the 
plant, by the 


as a basic 


automatic powe1 
engineering profession, 
element in design is a new 
development in long range planning 
that is being spurred by the continu- 


ing expansion of power demand. 


mum braking over the normal speed 
braking 


capacity on road freight and passenger — and 


mph. passenger operation as well as 
freight. 


switching 


Automatic power generation is com- 


range and provides greater mainline transfer, humping, patible with the rapid advance of auto- 


yard service. It also matic process control, for which much 





@ mufflers 


Standard Equipment 
on leading trucks 


Have All Cylinders and 
Crankshafts Always STANDARD SIZE! 


Mile for mile, Donaldson 
Heavy-Duty Mufflers cost 
less. Yet in official tests they 
are proved superior in low- 
ering noise level and back 
pressure. 

Made for under the cab 
installation (shown) or for 
vertical side-mounting. 


VAN DER HORST CORPORATION OF AMERICA @& 
U.S. PATENTS 2,048,578, 2,314,604 ond 2,412,698 


xo) "AUIS a a 
rons 0: aD 


OLEAN, N. Y. Write our engineering department 
for specifications and performance 


data. 


DONALDSON COMPANY, INC. 


666 Pelham Bivd., St. Paul 4, Minn. 
Grinnell Division: Grinnell, lowa 
Donaldson Company (Canada) Ltd., Chatham, Ontario 
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Tu E 


pump 


rotary geared 
above is 


particularly suited for 


shown 


diesel lubrication sys- 


tems. It has a special tems. 
flange mounting to facil- 
itate installation together 
with provision for tach- 


ometer drive. 


BROWN & SHARPE 





providing trouble-free 


service for transfer, lubri- 


Get acquainted 
with their reliability and 
economy. Write for Cat- 
alog. Brown & Sharpe 
Mfg. Co., Providence 1, 
Thousands of Brown & R.I., U.S. A. 


We urge buying through the Distributor 


SAVE MONEY BY KNOWING 
WHEN TO OVERHAUL YOUR DIESELS 


KIENE 
DIESEL 
INDICATOR. 
will tell you 
Compression 
and Firing 
Pressures 
~-- FAST 


Sharpe Pumps are now 


cation and booster sys- 


needs attention. 


WHY GAMBLE? 


With the KIENE DIESEL PRESSURE INDICATOR, you waste no 
money on costly overhauls done too soon—take no risk of 
putting off overhauls until too late. 

The KIENE INDICATOR tells, reliably by accurate measure- 
ment of compression and firing pressures, when your engine 


beets 


vt 
Bs W 
Be 


SIMPLE—no complicated adjustments. RELIABLE—not 
affected by heat. ACCURATE—effects of friction and inertia 
eliminated. RUGGED—only one moving part. COMPACT=— 


weighs less than ten pounds. 


LOW IN COST—For full details, send for Bulletin K-100; 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC AVE 


FRANKLIN PARK, ILLINOIS 





of the equipment at the exposition has 
This 


movement in the 


also been developed. double- 


headed 


field has given rise to a whole new 


instrument 


vocabulary of terms at present under 


review by the American Society of 


Mechanical 


auspices the exposition is being held. 


Engineers, under whose 


Demonstration Kits 
For Fuel Injector 

The GMC truck diesel engine fuel 
injector, the “heart” of the company’s 
two-cycle diesel engine, is being made 
available in demonstration kits for 
truck dealers and salesmen. 

The injector is cut away to show 
the inner mechanism and how it oper- 
ates. Through the use of this kit, dem- 
onstrations can be easily given on how 
the injector meters the fuel charge. 
times the injection, builds high pres- 
sure, and atomizes the fuel charge. 

The injector plunger may be hand 
worked in demonstration, but in actual 
2100 


travels up and down at a rate of 2100 


use in an engine at rpm., it 


times per minute. 


75,000 Desert Acres To Benefit 
From Irrigation System 

The first gallons of water recently 
coursed through the Wellton-Mohawk 
Canal. a newly constructed desert con- 
duit. The Canal of the Gila 
Reclamation Project to put irrigable 


is part 


land into production, from which 75,- 
OOO acres of desert land will eventually 
benefit. 

Work on the canal, begun in August. 
1949, will be 18.5 miles long and will 
have acapacity of 1300 cfs. Water will 
flow 8.5 miles by gravity to pumping 
plant No. 1, will be lifted 31 feet, to 
flow five miles by gravity to pumping 
plant No. 2. 


lifted &4 feet, flowing again by gravity 


Here the water will be 
to pumping plant No. 3, which will 
have have a lift of 55 feet. 
Diesel Railcar Conversion 
In Northern Ireland 

Railear conversion was recently ac- 
Northern — Treland. 


whereby two diesel-mechanical railcars 


complished — in 


were built up from standard center- 


corridor coaches previously hauled by 
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steam locomotives. This was achieved 


by adding drivers’ cabs and luggage 
compartments and by the provision of 
motive power in the form of horizontal 
diesel engines. 


Another 


coach multi-engined railear which had 


conversion was of a six 
been built up from converted railway 
Coat hes and powered hy eight diesel 


engines, 


Six More Diesel Cars 
For New Haven Railroad 
The Budd Company announces an 
New 
Haven Railroad for use on its Nauga- 
tuck When delivered, 
will replace older equipment 
make a total of 14 of these « 


by the railroad. 


order of six diesel cars by the 


Division. they 
ind will 
if- used 
The cars are streamlined, stainless 
steel units, each of which has its own 
motive power, capable of being driven 
end by 
They 


speed of 83 mph. and can attain a 


from either one man using 


simple controls. have a top 


speed of 44 mph. from a standing start 


in one minute. 
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Organizational News 


Cummins Vice President 

W. b. Lawrence, for the past year 
and a half, general manager, Cummins 
Diesel Sales Corporation with head- 
quarters at Columbus, Indiana, was 
elected a vice president of the sales 
corporation at a 


recent meeting of 


the board of directors. 


w.B 


lawrence 


Mr. Lawrence joined the organiza- 
1948 as the Rocky Mountain 


Regional Manager in Denver. He con- 


tion in 


tinues to serve as general manager of 
the eight dealerships operated by the 
sales corporation. 


CHAMPION 


.93.8 KVA, 900 RPM, A.C 
Generator with Direct Con 
nected Exciter 





belt drive, single or two bearing. 





4537 HAMILTON AVE 


“i 
\\ 


O|UMBIA  -—— 
200 KW, 900 RPM, Protected, 
Two Bearing D.C. Generator 


A.C. AND D.C. GENERATORS 


For the greatest exhibition of quality and service 
use performance proved Columbia A.C. and 
D.C. Generators. Available for coupled service, 


A.C. Generators: 6144 to 1000 KVA 
D.C. Generators and Exciters: 2 to 300 KW 


Write for descriptive literature. Our engineers 
will be glad to review your requirements. 


COLUMBIA ELECTRIC MFG. CO. 


CLEVELAND 14, OHIO 


Sealed Power Appoints 

The appointment of Ronald F. Du- 
senbery, formerly regional manager 
for Koppers Company, Inc., Piston 
Ring Division, as sales manager of the 
Automotive Re- 


Sealed 


American Hammered 


placement Division, Power 
Corporation, was announced recently. 

Mr. Dusenbery has had a long and 
varied career in the automotive in- 
dustry. He started twenty-seven years 
ago, working for a car dealer and 
since that time has operated an inde- 
pendent repair shop, an independent 
parts wholesale business and has been 
associated with Chevrolet Division of 
General Motors in various capacities. 


In 1948, 


the parts jobbing business to become 


he sold out his interest in 


district manager for the Piston Ring 
Division of Koppers Company, Inc. 
He was later promoted to Denver re- 
gional manager, which position he has 
held up until now, 

The Sealed Power Corporation ac- 
quired the American Hammered Auto- 
motive Piston Ring Division of Kop- 
pers Company, Inc. on March 22 and 


\ 


Bi 
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built by 


Originators 
of the... 





with Precision Manifolds 


fabricated from ‘‘pre-machined” parts 
..teady for attachment to the engine 


“Insulation Filled’’ Exhaust Manifold 


Lighter weight — Lower Cost 


THE FLORI 
5700 BULWER AVE. - 


set up their American Hammered 


Automotive Replacement Division. 


Enterprise Sales Assignments 
Charles R. Carmichael has been as- 
signed to the Chicago sales office of 
Enterprise Engine & Machinery Com- 
pany as a sales engineer. He is a 
graduate of the University of Califor- 
ia in mechanical engineering, and 


his work at Enterprise in development 


Charles H. Carmichael 


and test affords him an excellent back- 
ground for diesel field work. 
Se 


the Philadelphia area in diesel sales 


Rahn has been assigned to 


and service. He has worked several 


years on generator design with Gen- 
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Shown here 





PIPE COMPANY 
ST. LOUIS 15, MO. 


July, 1952 








"FINED-READING” 
PREMAX 


PRESSURE INDICATOR 


fer DIRECT-READING 
or COMPRESSION so 
FIRING PRESSURES 


OF EVERY TYPE OF DIESEL ENGINE 


ible 
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For other features, write for 
Bulletin 294 


+ ~ ~ ACCURATE PRESSURE READINGS 
as high as 1700 P.S.1. 


BACHARACH 


INDUSTRIAL INSTRUMENT CO, 


7000 BENNETT STREET 
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eral Electric in Lynn, Massachusetts, 
later serving as a GE field engineer 
in New York. Also, 1949 to 
1952 he was a sales engineer with 
Union Oil, 


from 


Minneapolis-Honeywell Assigns 


Three new branch office industrial 


managers have been named for the 


Industrial Division of Minneapolis- 
Honeywell Regulator Company. 
Robert M. Woodside was appointed 
branch industrial manager at Cleve- 
land, John O. Paull in Los 


and Lee Aplin in San Francisco. 


Angeles, 


All three new managers have been 


with the Brown division for many 
years. Each is a graduate of the In- 


strumentation School at Philadelphia. 


Detroit Diesel Appointments 

D. E. Schwendenmann has been ap- 
pointed assistant sales promotion man- 
ager of the Detroit Diesel Engine Di- 
vision of General Motors Corporation. 
He will assist in expanded promotional 
activities. He joined the Division in 


1946 as a sales engineer. 


Robert W. Phillips has been ap- 


OF 
ONE itor 


by 
racrurers ond 


No mistake can be 
made in reading—since only one 
figure appears in the window of 
the counter—and this figure rep- 
resents the actual engine pres- 
sure directly in pounds per 
square inch. 


Viking. 
Insist on 


, FEATURES 


stitutes. 





PTITSRURGH & PR. 


weal 


pointed marine sales manager of the 
Division. He joined the Division in 
1950 and was formerly with the Mari- 
time Commission where he served as 
assistant chief construction supervisor 
on the superliner United States. 
“Cat” Elects 

William H. Franklin, controller of 


Caterpillar Tractor Company, has been 


William H. Franklin 


elected a vice president of the com- 


pany recently by the board of diree- 
tors. He assumed the additional duties 
of secretary on July 1, replacing E. 
Bornstein who will retire on that date 
after 30 years of service. 


A. N. Whitlock. 


is the new controller. 


assistant controller. 


Mr. Franklin joined the company as 


Diesel Power and Diesel Transportation 


Like a finger print, there is no matching a 
Viking Rotary Pump. There are a lot of pumps 
that look like Viking but none are built like 


the genuine 
Viking . . . the time-proved, dependable, 


ng quality-built pump that out-performs all sub- 
its Ovig Diese! 


Building for over 40 years the now most copied 
of all rotary pumps, as- 

sures you of receiving 

the pump that can’t be 

matched anywhere. 


YOU CAN’T MATCH 
IT ANYWHERE! 


ee ° ° ’? 
gear-within-a-gear 


For additional information, 
ask for bulletin 2201D to- 
day. 





Pump Company Se 


Cedar Falls, lowa 


assistant controller in LO4L, after seven 
W aler- 
house & Co., Chicago. He was named 


1944. 


years as an auditor for Price 


controller in 


Link-Belt Changes 

Link-Belt Company announced the 
appointment of James H. Oakes. for- 
mer sales manager for enclosed drives, 
as sales manager for the Philadelphia 
plant. He joined the company in In- 
dianapolis in 1929, after serving part- 
time while attending Hanover College 
and Purdue University. He has served 
divisional 


as application engineer: 


sales manager: sales manager. en- 
closed drives. 

Byron K. Hartman, former assistant 
sales manager at Philadelphia, ‘is sales 
Colmar plant, 


manager of the new 


which will begin manufacturing Gp- 
erations later this year in Colmar, Pa., 
north of Philadelphia. He joined the 
company in 1937 at the Philadelphia 
plant. He subsequently handled sani- 
tary engineering sales in Chicago and 
later returned to Philadelphia to head 
up industrial waste and liquid treat- 


ment work. He was engineer in charge 
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of vibrating screen sales before be- 


coming assistant sales manager. 

George A. Most. Jr. 
district Moline, 
Hh. to suc Penick. Mr. 


Penick has been appointed sales engi- 


has been ap- 
pointed manager at 
eed Stuart T, 
neer to specialize in power plant coal 
handling equipment at the new Link 
Belt Colmar plant. 
Mi Most. district 
1944 at the 


served in 


sales engineer 


Pittsburgh office. 


Various capacities at the 


sinee 


Philadelphia plant for seven years be- 
fore moving to Pittsburgh. 

Mr. Penick joined the company in 
1935 and has served in’ several plants 
and 


oth sales engineering Ca- 


Nordberg Representative 

Appointment of S.C. MeComb as 
western representative of the Heavy 
Mac hit ery 
in Vancouver. B. C., 
the Nordberg 
pany. 

Mr. McComb has an extensive back- 


ground in the marine field and follow- 


Division with headquarters 
is announced by 


Manufacturing Com- 


ing his discharge from the Royal Ca- 
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Navy with the rank of Lt. 
Commander Engineer in late 1945, he 
returned to 


nadian 


Canada and began the 
business partnership of Judson, Me- 
Comb & Worrell in Vancouver 


specialized in 


which 
diesel engines in the 
electric generating field. In 1948 he 
joined Simplex Engine Company as 
and in 1950, he was 


R. Williams Machin- 


ery Company and placed in charge of 


sales manager, 


employed by - 
and gasoline marine 


diesel engine 


Ee SAREE. aR 
OBITUARY 


Fram Vice President Dies 
karl CC. Williamson. 


Fram Florida, Ine. and 


president of 
director and 
vice president in charge of manufac- 
turing, Fram Corporation, died re- 
cently at his home in Jacksonville, Fla. 

Mr. Williamson directed all manu- 
facturing and engineering operations 
for the Fram Corporation and has 
heen with the firm for eight years. He 
director of the National 


was also a 


Association of Manufacturers. 


FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


Fitzgerald Metallic Aluminum- 
Fused-Oxide Steel Asbestos Gaskets 


Grease Retainers — Cork Gaskets 


FITZ-Rite 


Treated Fiber Gaskets for oil, 


gasoline and water connections. Complete Sets 


For Motor Rebuilders. 


FITZZER 


SINCE 1906 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There's a Fitzgeratd Gasket for every Engine 


88 


ited. 








Interior view of Type SR-SF 


Dravo Elects 
John K. Beidler Was elected a direc- 
tor of Dravo Corporation at the com- 
pany s recent annual meeting. 
Associated with the 
1935, Mr. 


ago was named general manager of 


corporation 


since Seidler two months 


the company’s machinery division. 


and was elected a director and vice 
president of Dravo-Doyle Company. a 
subsidiary. 

Mr. Beidler is a graduate of Lehigh 
University. During World War II. he 
served as a Major on the general 


staff of the Third 


Army. 


Korfund Vice President 

Donald H. Vance has been elected 
vice president of The Korfund Com- 
pany. Inc., Long Island City, N. Y.. 
manufacturer of and shock 


control mountings for heavy 


vibration 
marine 
and industrial equipment. 

Mr. Vance, a graduate of the Uni- 
versity of Michigan, joined the com- 
pany in 1941 and has served as execu- 
and assistant general 


tive engineer 


manager. 





Generator Voltage 
Regulators For 
Portable Or 
Stationary Power 
Units 


Burlington Regulators ff 
are available in various 
case styles for AC Power [- 
Units up to 25000 KW 
and DC up to 7500 KW. 
Check Burlington qual- 
ity and price before 
buying — Your inquiries 


for literature and engi- 
neering services solic- 


Burlington Instrument Co. 
Dept. B-72 
BURLINGTON, IOWA 





July, 1952 





Alco Promotes 

David D. Frank has been appointed 
director of information and Daniel J. 
Duflin. promotion manager of Ameri- 
can | motive Company. 

Frank. who joined the company in 
1949. aft 


three years as a reporter 


on the Wall Street Journal, is now in 





Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 








THE LIQU!IDOMETER CORP. 


36-24 Skillmon Ave., Long Island City, N. Y. 





charge of press relations and company 
publicity,  Duflin is responsible for 
company advertising and product pro- 
Alco Products, Diesel 


Engine, and Railway-Steel Springs Di- 


motion for the 


visions. He joined the company in 
1951 after serving as acting public 
relations director of the Foster Wheel 
er Corporation, He had been an editor 
and writer of technical books for the 
McGraw-Hill Book Company. Thomas 
Y. Crowell, 
and Harper & Brothers. 


Pitman Publishing Co.., 


“Cat” Promotion 

The appointment of Gale E. Allen 
as supervisor of Trackson products 
promotion at Caterpillar Tractor Co.. 
Peoria, Ill, has been announced re- 
cently. Trackson manufactures auxil- 
iary products for “Cat” equipment. is 
a wholly owned subsidiary. 

Allen, who was domestic sales man- 
Trackson 


been with that company since October 


ager for Company, had 
1942 and for four years prior to that 
was employed by Martin-Roasa Trac- 
tor & Equipment Co., company dis- 
tributor at Cedar Rapids, la. From 
1929 to 1939 he held various positions 
with the company at Peoria, including 
that of special representative in the 


sales department. 





AUTHORIZED SERVICE STATION 
American Bosch, Ex-Cell-O, Adeco, Demco 
ond Bendix-Scintillo 


FULLY EQUIPPED TO SERVICE 

General Motors-Series 71, General Motors- 
Cleveland, Cummins, Cooper-Bessemer, Cater- 
pilar, Fairbanks-Morse ond International 
Fuel Systems. Marquette and Woodward 
Hydraulic Governors 


Factory trained technicians Air conditioned 
laboratory Newest scientific equipment 


DIESEL INJECTION—SALES and SERVICE 


808 Union Street 


Norfolk, Virginia 


Telephone — Day 2-3103 — Night 8-9514 





D.P.S. 
THERMOMETERS 


These instruments are 
a series of marine type 
thermometers designed 
for all diesels and all 
plant uses water-oil 
exhaust 


FEATURES Al! brass con 
struction, nickel finish, 
cork insulation 


(Repair service available) 








No. 416H No. 426D 
$5.00 Ea. Price $4.00 Ea 
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33 years continuously in 
the diesel enaine game 


DIESEL PLANT 
SPECIALTIES CO. 


Stevens Point, Wisconsin 








DIESEL ELECTRIC POWER 


for 
IMMEDIATE | 
SHIPMENT 
Unit 
Capacities 
100 to 1875 ¥ 
Kva AC. i 
50-60 Cycles 


Various 
Voltages 


‘a 


Write or wire today for bulletins and plet 
information regarding these fine fully gvaran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plonts at Sausclito (S. F.), 
California, and Jersey City, N. J., and see unites 
in operation on our test stand. 





“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 


56 Church $t., New York 7, N. Y. 











operation witheut 


applications. , 


21 NEVIN AVE. 





“AMOT" THERMOSTAT 


Cemplete line available from 2" pipe size to 6" pipe size 


Automatic temperature control for jacket water or lube oil for engines 
and compressors from 3 hp to 5000 hp. 


“Amot” thermostats will give your engines many years of dependable 


servicing or adjusting. Very reliable under 


conditions of extreme vibration. 


Used for automatic temperature control on pipe line engines, electric 
power plants, marine engines, drag lines, and on all other engine 


Compare features and prices. Write for catalog on “‘Amot” thermostats 


AMERICAN MOTORS CO. 


RICHMOND 5, CALIF., USA. 





New and Used 


Power Plants, Marine 
and Generating Sets 


Large Stock of Parts 


E. R. SMITH 


Al da & El Segundo Bivds 
Compton, Calif. 
Los Angeles Phone Nevoda 6-1505 

















Immediate sale Buckeye, 4-cylinder, 100 
H. P. Diesel with accessories including 
General Electric 60 KW Continuous Gen 
erator and 2 KW Exciter for D. C. oper 
ation. 


Edgar S. Kiefer Tanning Co. 


240 Front Ave.,$.W. © Grand Rapids, Mich 
Telephone—90711 








Diesel Power and Diesel Transportation 
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Dams, airports, super-highways . . . when contractors 
set out to move dirt, they really give Mother Earth a 
face lifting. And when projects involve millions of 
cubic yards of earth, giant trucks and earthmovers 
shoulder heavy loads . . . help meet tight schedules. 

American Bosch products contribute to the de- 
pendable, economical, efficient performance of both 
Diesel and gasoline powered equipment. On Diesels, 
American Bosch supplies one of the most vital ele- 
ments for reliable operation —the fuel injection sys- 
tem. And American Bosch electrical equipment — 


“OPERATION EARTHMOVING” — another tough job 
that demands AMERICAN BOSCH performance 


heavy duty generators, voltage regulators and magne- 
tos—has long been a symbol of dependability in 
construction, as well as many other fields. 

Today’s American Bosch fuel injection equipment 
is the result of nearly two million man-hours of 
research and engineering. Combined with rigid stand- 
ards of precision manufacture and skilled service, such 
thorough developmental work indicates why American 
Bosch products are held in such high regard in the 
automotive, aviation and Diesel fields. American 
Bosch Corporation, Springfield 7, Massachusetts. 
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Solves a diesel maintenance problem 


@ Excess cylinder and ring wear plus 
sludge, varnish, and carbon deposits 
posed a costly maintenance problem 
for operators of this municipal power 
station. Overhauls were scheduled 
every six months. A full set of rings 
was installed at every overhaul. That 
was the situation in 1947 when a 
Standard Oil lubrication specialist 
recommended changing to STANDARD 
HD Oil. 

The change was made on one 
of the station’s five diesels. These 


STANDARD OIL COMPANY | STANDARD 


are the results with STANDARD HD. 

Time between overhauls has been 
doubled, and normally only the two 
top rings are changed. Cylinder wear 
has been cut to a minimum, even with 
the engine operating under heavier 
loads. The engine has remained clean 
and there has been no ring sticking. 
Efficiency has been stepped up from 
an average of 12.0 KW per gallon of 
fuel to 12.5 KW per gallon. 

These results, the solution of a 
costly maintenance problem, have 


led to the use of STANDARD HD Oil 
in the station’s four other diesels. 
Chances are that a Standard Oil 
lubrication specialist can help you 
achieve similar results in the opera- 
tion and maintenance of your own 
diesel equipment. Put him to work 
on your problem today. A call to 
your local Standard Oil Company 
office is all that’s necessary. Or 
write: Standard Oil Company 
(Indiana), 910 South Michi- 

gan Ave., Chicago 80, III. 


(Indiana) 








